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Outperforms any Spectrum interface 


The unique Turbo interface from Ram gives you all these 
features - and more - in one unit: 

❖ A variety of interfaces including Rom cartridges, two 9-way D plugs 
for standard joysticks, PLUS full expansion bus at rear. 

❖ Compatible with Kempston and Protek protocols. 

❖ Worbs with latest Quickshot Mk II auto rapid-fire joysticks! 

❖ Choice of Rom cartridge or tape cassette software. 

❖ Instant program loading with cartridge software. 

❖ Built-in power safety device - unique to Ram Turbo. 

❖ Full one year guarantee. 

❖ Immediate availability - 24 Hr despatch on receipt of 
PO./credit card details (cheques-seven days). 

Jfc Incredible value - only £22.95. ^ 

So don’t wait around - simply complete 
the coupon and send it to us today. 


Or call our credit card hot line on 02514 25252. (Access and 
Visa welcome). 

Ram Electronics (Fleet) Ltd, 106 Fleet Road, Fleet, Flampshire 
GU138PA 

Please send me: 

_Spectrum Turbo Interface® at £22.95 

+ £1 p+p (overseas orders £3 p+p) 

_Quickshot II Joystick® at £9.95 

(Onlywhen purchased with Turbo-normally £12.95 +£1 p+p) 

I enclose cheque/postal order or charge my Access/Visa for £_ 

ai nTi i i i i i i i i i i i ii 

Name_ 

Address__ 

zx 

_Tel_ 


To- Ram Electronics (Fleet) Ltd, 106 Fleet Road, Fleet, Hampshire GU13 8PA. 


J 

Trade and export enquiries welcome. 
























The Cheetah Remote Action Transmitter is the most 
sophisticated computer controller available. 


It has these features: 


M Infra Red transmission-so there are no leads trailing 
across the living room. Just sit back in your chair up to 
30 feet from your machine. 

M Touch control-no moving parts, extremely fast, long life. 
HI No extra software required. 

B Can be used with all Cheetah RAT/Kempston compatible 
software. 

H Fits comfortably in your hand for long play periods. 

® Comes complete with receiver/interface unit which simply 
plugs into the rear of your Spectrum. 

H Compatible with all Sinclair/Cheetah peripherals via the 
rear edge connector. 

Simply incredible at£29.95including VAT andp&p. 

Dealer enquiries welcome. Export orders at no extra cost. 


Send cheque/p.o now to: 

Cheetah Marketing Ltd. (Dept. ZX), 24 Ray Street, London EC1R 3DJ. phone 01-833 4909 


Cheetah products are also available from branches of 

’Ul.l.I.HlJ.UNl WHSMITH $ Rumbelows 

and all good computer shops. 
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Gives really superb reproduction and clarity. 
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Plots graphs, draws bar and pie 


1 . 1 . 01 / 

JL charts. Prints in four colours. 




single disk drive, 

I of programs. — Uses 5!4" diskettes, arid has a very large 170K memory. 


]and retrieval of programs. 
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ntiof games directly into your hands...they K also improve both speed and accuracy. 
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ia£ any serious competition. 


THE COMMODORE 64 COSTS JUST £229 (OR LESS). 

FOR FURTHER INFORMATION PLEASE TICK ONE OR MORE OF THE BOXES 
AND SEND TO: COMMODORE INFORMATION CENTRE 1 HUNTERS ROAD, 
WELDON, CORBY, NORTHAMPTON NN17 1QX. TEL: CORBY (0536) 205252. 


COMMODORE 64 □ MONITOR □ CASSETTE UNIT □ 

PRINTERS, PRINTER PLOTTER □ DISK DRIVED SOFTWARE □ 

NAME , ______ 


ADDRESS 
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Dear Mum, 

How are you? All is well here and 
the cat has almost recovered. I 
think he must have mistaken the 
mains lead from the computer 
for a snake when he bit it. Still, 
apart from staying at least ten 
feet from the machine and a ten- 
dancy for his fur to curl, he 
seems to be OK. 

Remember Jim? He wrote his 
own computer program to work 
out his tax returns, a very clever 
bit of programming. Unfor¬ 
tunately, a power fluctuation 
caused the thing to add a few 
noughts to the final total. As he 
couldn't pay £53,899.00 Her 
Majesty's inspectors were not 
impressed. Anyway he's only 
got another 8 months to do and 
with time off for good behaviour 
he should be out soon. 

Dick continues to have bad 
luck. Last time I wrote I told you 
about how he had rigged up all 
his electrical equipment to his 
Spectrum and by using a voice 
recognition unit controlled his 
whole home speech. The trou¬ 
ble was that it wasn't too ac¬ 
curate at recognising the words 
and when another voice was 
also talking it really got confus¬ 
ed. There's something weird 
about holding a conversation 
with lights, TV, kettle and other 
appliances flicking on and off. 
He eventually added a voice ac¬ 
tivated door lock. Not only did 
the burglars take all his goods, 
but their conversation activated 
the video which has "Towering 
Inferno" ready to play. Dick 
reckons that someone shouting 
FIRE activated the electric fire 
on which he'd left his last print¬ 
out. Still, the fire brigade manag¬ 
ed to salvage the computer and 
the tape recorder which had also 
been activated. The police are 
getting suspects to say "We'll 
leave that damned thing, they're 
two a penny" to get a voice print 
match. 

A bit of excitement recently: 
Spit Slime, the old punk singer 
with the Darned moved into the 
area. He rounded up twenty 
volunteers by threatening them 
with money, and on the count of 
three all had to press enter, there 
was always someone who 
managed to get out of time, and 
as the.evening wore on and the 
booze wore down the timing got 
more and more inaccurate. He 
gave up eventually and designed 
a huge device which consisted 


of twenty pulleys and rope and 
weights suspended over each 
enter key. He called me round to 
see his first attempt. 

After loading in twenty pro¬ 
grams and setting RUN, he held 
the master rope and gently 
lowered the weights. It was fan¬ 
tastic ! Twenty BEEPs all in 
perfect time. Only one note so 
far, 'C', but all at the same time, 
and now all he has to do is write 
the tune and program it. He also 
has to buy twenty more Spec- 
trums as he was so excited that 
he let go of the rope and, 
y'know, those keyboards aren't 
very strong. 

Oh, by the way, Bill's just got 
divorced. He has to pay a fair bit 
of maintenance and £500.00 
pounds to British Telecom, it 
seems his modem malfunction¬ 
ed one day and failed to discon¬ 
nect his phone link. He's not too 
unhappy though, he got custody 
of the ZX81. 

So I must go, I hope you don't 
mind me telling you all about 
computers in my letters, I know 
you're not really interested, but 
all my computer friends only 
want to talk about THEIR 
business elsewhere when I meet 
them. 

Love Ray. 



Well this issue marks the end of 
a full year sitting in the editor's 
chair. I've had problems I never 
dreamed of, been frustrated and 
annoyed but over all I've en¬ 
joyed every minute. 

Thanks to all of you who 
have written with praise, 
criticisms, problems or just to 
say hello. I do my best to reply 
but somethings take a while to 
find out, sometimes time is just 
not available and an answer may 
take a couple of weeks. 

I have met and introduced to 
you some characters who I find 


interesting (and judging from 
your mail do so many of you; I've 
written to and spoken to hun¬ 
dreds of people — readers and 
manufacturers — who have 
given me a great deal of help, 
and my thanks goes to them 
also. 

I look forward into the new 
year with excitement and en¬ 
thusiasm. I hope to continue my 
custody of YOUR magazine, ZX 
Computing, and promise to 
maintain my wholehearted 
dedication to producing a varied 
and comprehensive publication. 

And to each and every one of 
you, I wish a very happy Xmas 
— and a Sinclair new year! 


Contributions 


We are always on the lookout 
for good programs and articles 
for future issues of ZX Com¬ 
puting\ and where better to look 
than to our own readers. If, 
when reading through the 
magazine you think you can 
write programs as well, or better 
than, our present contributors, 
then let's hear from you. 

All contributions are, of 
course, paid for at very com¬ 
petitive rates. So if you've got 
your eye on a new ZX add-on or 
you'd just like to supplement 
your pocket money, get writing! 
It is vital, though, that all the pro¬ 
grams you send us are totally 
original, and not 'borrowed' or 
'adapted' from other magazines 
or books. (When Tim Hartnell 
was sitting in the Editor's chair, 
he even recieved 'original' con¬ 
tributions he himself had written 
for his own books!) 

Any kind of program 
(business, domestic, educa¬ 
tional, or just fun) will be 
welcomed which use ZX BASIC 
in clever and efficient ways, or 
those which employ certain 
routines which can be re-used 
on other programs. 

Program listings are vital, 
along with a clear explanation of 
how the program is con¬ 
structed, what it does and what 
the user can expect to see once 
the program is RUN (a screen 
dump is particularly valuable in 
this respect). When submitting 
Spectrum programs, it is very 
important to remember to 
enclose a cassette of the pro¬ 
gram as well as the listing, as 
this will allow us to check the 
program before publication. 
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10 REM PRESS KEY M FOR DECIMAL POINT 
20 INPUT LINE A$ 

30 GO SUB 1000 


1000 FOR J = 1 TO LEN A$ 

1010 IF A$ (J) = " M" OR A$ (J) = "m" THEN LET A$ (J) = " 

1020 NEXT J 

1030 LET A = VAL A$ 

1040 RETURN 

Listing for Different Decimals 


in praise of the 
EP44 

Dear Ray, 

Just a note to share a discovery. 

I have ZX-81, TS-1 500 (a 16K 
ZX81 in "Spectrum" clothing), 
and the TS-2068, a Spectrum 
with new keyboard and addition 
features and ROM. After getting 
a Tasword II word processor, I 
decided I wanted more than my 
2040 Timex printer. . . (like the 
Alphacom 32 reviewed in ZX 
Computing ). 

In the USA, a discount-priced 
printer in the $ 200 class will be 
a dot-matrix without 
descenders. This is about the 
quality I get with the 2040 
printer and software to print up¬ 
per and lower case so it is not 
very exciting. The $300 class 
dot-matrix has descenders but 
does not produce "cor¬ 
respondence” quality like the 
$600 on up printers. 

In reading about the state-of- 
the-art dot matrix printers I 
found that they have 24x18 
dot pattern for letter resolution 
and use a thermal ribbon to burn 
the ink on the paper. The $ 1500 
Fujitsu is an example of this 
type. 

Now I have an EP-20 type¬ 
writer by Brother and it has the 
no descender, 5x7 dot 
matrix. . . so I ignored the com¬ 
puter adaptable EP-22. When 
the new EP-44 was announced I 
had heard it would be better, but 
assumed it would probably have 
descenders but wouldn't be 
"correspondence" quality. BOY 
WAS I WRONG!!! 

Bob Harvard 
California 


A different cursor 

Dear ZX Computing, 

I have a tip for any program 
which uses INPUTS. It is that 
you can create your own cursor 
by defining the graphics 
character at USR "a", and then 
POKEing 23617,166. Here is 
an example of how to use it: 


10 FOR N = 0 TO 7: READ A: 
POKE USR "A" + N,A: 
NEXT N 

20 POKE23617,166 
30 INPUT LINE A$ 

40 PRINT A$:GOTO30: DATA 
0, 96, 32, 32, 66, 126, 
124,0 


You do not have to limit yourself 
to the "a" character. You can 
use any UDG with a code that is 
divisible by 4 i.e. A,E,I,M,Q and 
U. To obtain these, POKE the 
system variable with 166,168, 
1 70, 1 72, 1 74 and 176 
respectively. You can also use 
C,G,K,0 and S, but as soon as a 
key is pressed the cursor will 
change back to the character 
with a code of two less. I hope 
this will be of use and interest to 
your readers. 

Yours faithfully, 

Stephen Jennings (age 1 5) 

Different decimals 

DearZX Computing 
Spectrum users whofind it tiring 
to have to press both the shift 
symbol and letter M keys every 
time they want to key in the 
decimal point when entering 
numeric data, will find this 
subroutine helpful. 


The user would enter letter "M" 
in place of decimal point 
regardless of whether the com- 
puterisinCor Lmode. In line20, 
LINE suppresses the string 
quotes and line 1030 converts 
the string variable to a numeric. 
Yours sincerely, 

Douglas Marko Yobe 
Zimbabwe 

Not logical 

Dear ZX Computing. 

Re "Logical Expressions" article 
in the August/Septembr issue, 
there are a few interesting 
points that I would like to men¬ 
tion. Firstly, in some of the ex¬ 
amples given, I think that the use 
of logical expressions is not 
always advantageous. For ex¬ 
ample in Figure 1 where LET 
L=(A>B) is suggested, I often 
find that the expression LET 
L=SGN(A-B) is more useful 
since this also accounts for 
A = B, which the former doesn't 
giving A>B, L= 1 ;A = B,L = 0; 
A< B, L= - 1 . 


Secondly, logical expres¬ 
sions and their derivatives can 
often lead to very abstract func¬ 
tions and can thereafter be dif¬ 
ficult to decipher when search¬ 
ing for bugs, etc. So it is better 
that the program lines are writ¬ 
ten out in full without complex 
logic, and only when you are 
completely satisfied with your 
work, then you can go through 
the program substituting the 
relevant lines. Having said this, 
there are a few further simplify¬ 
ing abstractions that can be 
noted from the article: (i) ex¬ 
change line 31 0 for, 

310 LET X = X + (INKEY$ = 
"8" ANDX = 30) — (INKEY$ = 
"5" ANDX = 0 

(this takes less memory using 
ANDs instead of multipliers), (ii) 
exchange line 220 for, 

220 PRINTCHR$ (27 +128 * 
NOT A) 

which gives the same effect, ie. 
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if A = 0 then 128 will be added 
to the 27, if AMO then 128 
won't be added to the 27. (iii) 
develop line 25(3 as follows, 

250 LETQ = 21 # (1-L) + 
(Q-D# L 
= (21-21 #L) + 
(Q* L-L) 

= 21-22# L + 
Q#L 

= 21 + L# (Q-22) 
(much shorter than 
the origj 

From this, a simple lesson 
may be learned: wherever logic 
expressions are not used, rarely 
need a variable appear in the 
same line twice, (as L did in the 
original). 

Lastly, a few additions: (iv) to 
simulate XOR (or EOR), used, 

ABSdNIOT x - NOT y) 

where x and y are logical expres¬ 
sions. This expression will equal 
1 when either x is true or when y 
is true, but 0 when both are true 
or neither are true. 

(v) . The use of the double 
negative, ie. NOT NOTx, to con¬ 
vert any number to a 1 or 0. (In¬ 
cidentally this is the same as 
SGN ABS X and ABS SGN X, 
useful inside logic combina¬ 
tions) is shorter than (X/O). 

(vi) . Note the priority ratings 
of the three main functions, 
AND 3, OR 2, NOT 4, (see 
P.1 55 in the Spectrum manual). 

Although I suspect that some 
of these were originally 
deliberate for the sake of 
understandability, I hope this 
letter has been helpful. 

Yours faithfully. 



Tandy paper 


Dears Sirs, 

I had been looking for a cheap 
and reasonable PRINTER, and I 
bought an ALPHACOM 32 after 
reading your favourable review 
of it \nZX Computing Feb/March 
issue. Ray Elder said, correctly, 
that the blue print didn't copy 
well enough for the magazine. 

Initially, I had some difficulty 
getting the correct paper, and 
tried a roll of the paper the local 
TANDY shophadfortheirTP-1 0 


printer, which explains why I 
have sent you two copies of the 
same letter. 

The Tandy paper is about 
V* inch narrower, but it runs 
perfectly. 

James D. Gilmour 

Thanks James and all the other 
readers who've sent me this ad¬ 
vice, I'm OK with Spectrum 
listings, it's just the ZX81 ones. 
However I've tried using this 
combination for one or two 
progs, in this issue, I'll see what 
the response is! — Ray. 



Faster shuffling 

Dear ZX Computing 
In Bertil Forss' interesting Bridge 
program (Aug/Sept 1 984) the4 
hands are chosen by simulating 
the real-life method of shuffl¬ 
ing/dealing/sorting. A routine 
for doing this in a completely dif¬ 
ferent way is given below; no 
sorting is needed, and the 
routine takes about half the time 
of Forss' routine. 

P$ represents the pack in 
order: AS(pades)(, KS, QS,..., 
2Clubs. To choose the 1st 
hand, AS is considered and is, or 
is not, picked for the 1 st hand — 
with the right probability; then 
KS is considered and so on until 
13 cards have been picked; 
depending on the random 
choice, the search could go as 
far as 2 C. Then the 2 nd and 3 rd 
hands are picked in the same 
way, beginning with the highest 
card of the 3 9 or 2 6 cards left in 
the pack. Finally, the 4th hand is 
the 13 cards left. The array 
H$ (4,1 3) stores the 4 hands. 

The right probability is 
achieved by Line 1 30, where N 
is the number of cards still to be 
picked for the current hand, and 
Q is the number of cards still to 
be considered in the residual 
pack. Thus, to begin with, 
Q = 51 and N = 13; if P$(1) is 
picked, then P$ (2) is considered 
with Q = 51 and N = 12; but if 
P$ (1 ) is not picked, then 
Q = 51, as before, but N remains 
at 1 3. The 2 nd hand begins with 
Q = 39,N = 13 and the 3rd hand 
with Q = 26, N = 1 3. 


10 DIM P$ (52) 

20 DIM H$ (4,13) 

30 FOR N = 1 TO 52 
40 LET P$(N) = CHR$ 
(52-N) 

50 NEXT N 
60 FOR M = 1 TO 3 
70 LET Q$ = "" 

80 LET C = 0 

90 LET Q = 13 # (5-M) + 1 
100 FOR N = 13 TO 1 STEP 
-1 

110 LET C = C +1 
120 LET Q= Q-1 
130 IF RND# Q = NTHEN 
GOTO 110 

140 LET Q$ =Q$ +P$(C) 
150 LET P$ = P$ (TO C-1) 

+ P$(C + 1 TO) 

160 LET C = C-1 
170 NEXT INI 
180 LET H$(M) = Q$ 

190 NEXT M 
200 LET H$(4) = P$ 

Yours Sincerely 
W E Thomson 

A readable 
renumber 

Dear Sir, 

Re: RENUM — Aug/Sept 1 984. 
I read with interest the above 
short article. I enclose a listing of 
my own renumber routine which 
I have been using for some time 
and which is shorter and, I think, 
easier to understand than 
'Renum'. 

A short Basic program can easily 
be devised to enter the line 
number to be assigned first on 
renumbering, poking the low 
byte to 1 6 51 5 and the high byte 
to 1 651 6. The increment steps 
can be altered by poking a value 
to 1 6524. Start the program by 
Rand USR 16514. 

Yours sincerely, 

John Schofield 


Corrections for 
Oct/Nov 

Just two 'itsy-bitsy', miniscule, 
minor and relatively insignificant 
(Get on with it — Ed.) errors to 
report for the Oc¬ 
tober/November issue. David 
Webber's 'Equations' program 
from the 1 K Corral of that issue 
(page 130) contained an error in 
line 3. This line reads: 

3 LET M = 0 

whereas it should have read: 

3 LET N = 0 

The COMPAC program 
which appeared in the Oc¬ 
tober/November issue, also con¬ 
tained a couple of bugs. Firstly, 
the trigger characters have 
disappeared from the last line ie 
there should be a line of thirty- 
two grphic shift sixes (CHR$ 
131) after the lettering in line 
9999. Without these, the top 
tunnels will not work (although 
the bottom and side tunnels are 
OK). 

Secondly, in the hex-loader 
there should be five REM lines, 
as specified in the text, and the 
last line of the hex-dump is un¬ 
necessary but harmless. 

After the customizing 
heading, as described in the 
text, A = 1 36 should read K = 
136, and in the next paragraph 
there should be a 'less-than' 
symbol before the number four. 

The error in line 9999 can be 
taken as further proof that Mur¬ 
phy's Law actually works ie, 
having purposely labelled it with 
'this line is ESSENTIAL', it was 
almost certainly the only line out 
of the main program to get nob¬ 
bled! 


010000 

LD BC,0000 

set BC to first new line 
number required 

217D40 

LD HL,407 D 

set HL to start of Basic area 

79 

LD A,C 

get low byte of line number 

C60 A 

ADD A,0A 

increment it 

4 F 

LD C,A 

store it back 

78 

LD A,B 

get high byte of line number 

CE00 

ADC A,00 

add in any carry bit 

47 

LD B,A 

store it back 

70 

LD(HL),B 

poke new line number 

23 

INC HL 

71 

LD(HL), C 


23 

INC HI 


5E 

LD E,(HL) 

get line length 

23 

INCHL 

56 

LD D,(HL) 


19 

ADD HL,DE 

find end of line 

23 

INCHL 

find start of next line 

7 E 

LD A,(HL) 

see if the character there is 

FE76 

CP 76 

a newline character — is so 
then 

C8 

RETZ 

start of Display file reached 
so all done 

1 8E9 

JR 4088 

else loop around for next 
line 

cho fie Id's renumber routine 



REM PICKING 4 BRIDGE 
HANDS 
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MacGibbon 
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1A±±±±±± 


Black Streak has 
rounded buoy 1 


Sports simulations 
- that leave = 


iamcd to Atnetch the 


iameA to atuetch the mi/u 


Cassette & map/chart £9.95 
48k SPECTRUM COMMODORE 64 


Telephone 

01-353-6482 


Hill MacGibbon Ltd, 92 Fleet Street, London EC4Y1DH 

All programs created by Five Ways Software Ltd. 
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The last time I went 

bowling I got my finger 
stuck in a hole! No chance 
of that with John Wilson's 
game. 


3DZX81 bowling is an excellent 
simulation of a Ten Pin bowling 
alley, with a good perspective 
view. Your Spectrum even 
keeps score and puts a stop to 
cheating! 

When run, the program sets 
up a 3D representation of the 
bowling alley with the frame in¬ 
dicator and a flashing "spin fac¬ 
tor". The ball's trajectory is 
determined by the spin factor, a 
' + ' factor will give the ball a 
curve to the right, a ' - ' factor 
will curve left and a zero factor 
causes the ball to run straight 
down the alley. 

Your score sheet is shown at 
the bottom of the screen and is 


automatically filled in as the 
game progresses. Strikes and 
spares are correctly identified 
and represented by x and / 
respectively. 

To control your ball use the 
keys 5 and 8 to position it across 
the alley and then press B to 
release it, trying to catch the 
spin factor at the required ' + ', 

'o' or' —' position. This is where 
the skill comes in! 

Once you have entered and 
de-bugged the game, SAVE it by 
using GOTO 1480 and it will 
then RUN automatically on re¬ 
loading. 

This striking game will NOTf^V 
spare you any frustration! \ V 


30 LET F=0 
40 SQSUB 1350 
50 LET H=10 
60 LET N=1 
70 GGSUB 110 
80 IF F >0 THEN LET F=F+1 
90 GOTO 290 
100 REM **NEW FRAME** 

110 FOR Z=1 TO 25 
120 NEXT Z 

130 IF F< >29 THEN PRINT AT 1,0 
"FRAME ";INT ((F+4)/3) 

140 PRINT AT 0,12;"H gj g| gj" 

150 PRINT TAB 12; 

160 PRINT TAB 13;" 

170 PRINT TAB 14;" _ 

1B0 PRINT TAB 14;CHR$ 10;"&";CH 
R$ 10 

190 PRINT TAB 15; "W 
200 LET B=1 

210 FOR A=5 TO 17 STEP 2 
220 PRINT AT A,11-B;" |";TAB 19+ 
B; "| " 

230 PRINT AT A+l,11-B;"|";TAB 1 
9+B; " I" 

240 LET B=B+1 
250 NEXT A 

260 IF F=29 THEN GOTO 1390 
270 RETURN 



280 REM 

♦♦AIMS BALL** _ 

290 PRINT AT 18,B;"]} 77 
300 GOSUB 560 

310 IF INKEY$="" THEN GOTO 300 
320 LET D=B-(INKEY$="5">+<INKEY 
$=" 8 ") 

330 IF D<5 THEN LET D=5 
340 IF D>25 THEN LET D=25 
350 PRINT AT 18,B;" " 

360 LET B=D 
370 GOTO 290 
380 LET N=1 

390 REM ♦♦BOWLS BALL** 

400 FOR C=18 TO 1 STEP -1 
410 IF C=15 THEN LET B=B+S 
420 PRINT AT C,B;"0" 

430 PRINT AT C,B;" " 

440 IF C=5 AND B=15 THEN GOTO 6 
80 


12 
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450 IF C=4 AND B=14 OR C=4 AND 
B=16 THEN GOTO 810 
460 IF C=3 AND B=13 OR C=3 AND 
B=17 THEN GOTO 980 
470 NEXT C 

480 IF B=12 OR B=1S THEN GOTO 1 
130 

490 LET F=F+1 

500 PRINT AT 20,F;0 

510 IF N=2 THEN GOTO 50 

520 LET H=10-H 

530 LET N=2 

540 GOTO 290 

550 REM **SPIN FACTOR** 

560 PRINT AT 3,25;"- ” 

570 PRINT AT 1,21;"SPIN FACTOR" 
580 LET S=-l 

590 IF INKEY*="B" THEN GOTO 400 
600 PRINT AT 3,25;" +" 

610 LET S=1 

620 IF INKEY$="B" THEN GOTO 400 
630 PRINT AT 3,25;" 0 " • 

640 LET S=0 

650 IF INKEY$="B" THEN GOTO 400 
660 RETURN 

670 REM **REMOVES PINS HIT** 

680 PRINT AT 0,12;" 

690 PRINT AT 1,12;" 

700 PRINT AT 2,13;" 

710 PRINT AT 3,13;" 

720 PRINT AT 4,14;" 

730 PRINT AT 5,15;" " 

740 LET F=F+1 

750 IF N=1 THEN GOTO 780 

760 PRINT AT 20,F;"/" 

770 GOTO 50 

780 PRINT AT 20,F;" X" 

790 LET F=F+1 
800 GOTO 50 

810 IF B=16 THEN GOTO 870 
820 PRINT AT 0,12;" 

830 PRINT AT 1,12;" 

840 PRINT AT 2,13;" 

850 PRINT AT 3,14;" " 

860 GOTO 910 

870 PRINT AT 0,14;" 

880 PRINT AT 1,14;" 

890 PRINT AT 2,15;" 

900 PRINT AT 3,16;" " 

910 LET F=F+1 

920 IF N=2 THEN LET H=10-H 

930 GOSUB 1220 

940 PRINT AT 20,F;H 

950 IF N=2 THEN GOTO 50 

960 LET N=2 

970 GOTO 290 

980 IF B=17 THEN GOTO 1030 
990 PRINT AT 0,12;" 

1000 PRINT AT 1,12;" 


1010 PRINT AT 2,13;" " 

1020 GOTO 1060 
1030 PRINT AT 0,16;" 

1040 PRINT AT 1,16;" 

1050 PRINT AT 2,17;" " 

1060 IF N=2 THEN LET H=10-H 

1070 GOSUB 1220 

1080 LET F=F+1 

1090 PRINT AT 20,F;H 

1100 IF N=2 THEN GOTO 50 

1110 LET N=2 

1120 GOTO 290 

1130 PRINT AT 0,B;" " 

1140 IF N=2 THEN LET H=10-H 

1150 GOSUB 1220 

1160 LET F=F+1 

1170 PRINT AT 20,F;H 

1180 IF N=2 THEN GOTO 50 

1190 LET N=2 

1200 GOTO 290 

1210 REM **COUNTS PINS HIT" 

1220 LET P=PEEK 16396+256*PEEK 1 
6397 

1230 FOR G=P+13 TO P+19 

1240 IF PEEK G=180 THEN LET H=H- 

1 

1250 NEXT G 

1260 FOR G=P+47 TO P+51 
1270 IF PEEK G=180 THEN LET H=H- 
1 

1280 NEXT G 

1290 FOR G=P+81 TO P+83 
1300 IF PEEK G=180 THEN LET H=H- 
1 

1310 NEXT G 

1320 IF PEEK (P+115)=180 THEN LE 
T H=H-1 
1330 RETURN 

1340 REM **PRINTS SCORE SHEET** 
1350 PRINT AT 19,0; " 

+CHR$ 4 

1360 PRINT AT 21,0; " ——■ , — 

+CHR$ 1 

1370 PRINT AT 20,0;"I I I I 

I I I I I I I 

1380 RETURN 

1390 PRINT AT 17,10;"END OF GAME 

• I 

1400 FOR Z=1 TO 100 
1410 NEXT Z 
1420 CLS 

1430 PRINT AT 10,2;"PRESS ANY KE 
Y TO PLAY AGAIN" 

1440 IF INKEY*="" THEN GOTO 1440 

1450 CLS 

1460 GOTO 30 

1470 SAVE "3D BOWLIN0" 

1480 RUN 
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Death pit takes you deep down 
to a tangled labyrinth of danktunnels. 
Struggle through spider infested corridors, 
past bats and mutant life forms. 

Dig through the rockfalls 
(you remembered a spade?) 
and bravely plunge into the dark water 
of flooded caverns. 

The tension grips, 
your pit light fades 
and before you waits the Guardian. 

After this last gruesome trial 
will you still have strength enough 
to return? 



screen shots from Spectrum 48 K. 


Sounds tricky?-well it is.and we haven't 

told you half of it. 

DEATH PIT- another high quality machine-code 
game from Durell. 

Available now from most retail outlets for the- 
48K Spectrum, BBC, Commodore 64, and Amstrad 


DURELLsales dept. Castle Lodge, 

Castle Green, Taunton, Somerset TA1 4AB 


























SPECTRUM CAME 


Bomber raid 

Defend your city from the bombers — 
the task set by w Simister of 
Haverfordwest 


ing with "f" when a bomber is 
overhead. Each strike is shown 
by an explosion of the bomber, 
and it disappears. When you 
have used 5 shots a bomb lands 
on the city, and a building starts 
to burn. After another 10 shots 
a second bomb lands, and 
another after a further 10 shots. 
It is your aim to shoot down all 
the bombers before too many 
bombs land. 


Written for the 16/48K 
Spectrum, this program shows 
an extensive use of USR 
graphics. These help to fill the 
screen, and make for a full and 
colourful game. The game is set 
during the second world war, 
when so many cities were 
bombed. Your city is defended 
by a balloon barrage, and by 
anti-aircraft guns. 

You are in charge of one gun 
battery, and have 40 shots; fir- 

1 REM 

♦Underlined characters# 
♦ are entered in * 

♦GRAPHICS mode. * 

15 BORDER 3: PAPER 5: INK 1: C 
LS 

50 REM Build City 
55 PRINT AT 12,05 'll": PRINT A 
T 13,0J-Bl.| PRINT AT 13,3 

05’B": PRINT AT 14,05" 

: PRINT AT 14,275"I ■ 

60 PRINT AT 15,05" 

PRINT AT 15,255 “4 
65 PRINT AT 16,05" 

■ II II 04J—‘ 

120 FOR x=0 TO 7! READ y: POKE 
USR "G"+x,y: NEXT x 
125 FOR p=0 TO 7: READ q: POKE 
USR "H"+p,q: NEXT p 
130 DATA 178,142,113,77,178,142 
,113,77,51,204,85,85,170,170,51, 
204 


135 PRINT AT 17,05 "StJSHSStjSbfiatj 
QHGHGGHGHGHHGHGHGGHG" 

140 PRINT AT 18,05"bSbSbSSbebfib 
HGHGHGHG gHGGHGHGHHG" 

145 PRINT AT 19, 05 " SbbSbSSbfibbS 
bSSbSbb bSSbSbSbbS" 

150 PRINT AT 20,05"bSbfiStfSbSbbS 

bsbssbsbsbbebsbssbsb- 

155 PRINT AT 21,05"SbSbbSbSSbSb 
SbbGbSbSSbGHGbbSbSbS" 

300 REM Gun +iring 
305 FOR x=0 TO 7: READ yl POKE 
USR "D«+ X ,y: NEXT x 
310 FOR p=0 TO 7: READ q: POKE 
USR "E"+p,q; NEXT p 
315 DATA 24,24,24,24,24,24,24,2 
4,24,60,60,255,255,60,60,60 
320 PRINT AT 18,205 INK 05"B": 
PRINT AT 19,205 INK 05"B" 

325 PRINT AT 19,195 INK 05" |": 
PRINT AT 19,215 INK 05"I" 
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330 FOR x=0 TO 7: READ yl POKE 
USR "M-+x,y: NEXT x 
335 FOR p=0 TO 7: READ q: POKE 
USR •N-+p,q: NEXT p 
340 DATA 0,193,239,127,127,127, 
239,193,0,240,252,254,255,254,25 
2,240 

345 PRINT AT 6,4; INK 15-«N-: P 
RINT AT 6,22; INK l; m t3U m : PRINT 
AT 7,16; INK 1 ;■£!£*■: PRINT AT 8, 
9; INK 11-MN-: PRINT AT 8,28; IN 
K i;-mn- 



545 PRINT AT 5,0; INK 0|A*;AT 4 
,0;b*;at 3,0;bs<3 to >+b*(1 to 
2): BEEP .008,55-Shots 
550 FOR H=16 TO 6 STEP -1 
555 IF INKEY**-t" THEN PRINT A 
T H, 20; INK 0;: PRINT AT H,20 
;■ ■: NEXT H: LET Shots=Shots-l 
560 IF INKEY*=-f- AND A*(Across 
)*"0" OR INKEY**-f- AND A*(Acros 
s>=-g" THEN PRINT AT 5,20; BRIG 
HT l; PAPER 7; FLASH If INK 2;■* 
■: LET Shots*Shots-lS BEEP .05,S 
hots: LET Score*Score+25: BEEP . 



350 INK IS PLOT 56,56: DRAW -16 
,64: PLOT 96,48: DRAW -16,56: PL 
OT 152,44: DRAW -16,68: PLOT 200 
,44: DRAW -16,76: PLOT 244,56: D 
RAW -12,48 
400 REM Bonftbers 
405 FOR x=0 TO 7: READ y 
410 POKE USR "B"+x,y: NEXT x 
415 DATA 0,0,16,33,255,124,32,6 
4 

420 FOR x=0 TO 7: READ y 
425 POKE USR -B-+x,y: NEXT x 
430 DATA 16,33,255,124,32,64,0, 

0 

500 LET Score=0 

505 FOR G=1 TO 20: BEEP .008,G: 
NEXT G 

510 LET Shots=40 

515 FOR H=50 TO 20 STEP -2: BEE 
P .008,H: NEXT H 
520 LET A*=" 0 B 
10 B 0 B- 

525 LET B*=A* 

530 LET Across»21 
533 FOR R*0 TO 7: READ S: 

USR -Q-+R,S: NEXT R 
540 DATA 36,165,165,90,189,153, 
255,255 


POKE 


05,50-Shots: LET A*(Across)«■ ■ 
565 IF INKEY*=-f- AND B* (Across 
)=-g- OR INKEY*=-f■ AND B*(Acros 
s )=-g- THEN PRINT AT 4,20; BRIG 
HT l; PAPER 7; FLASH 1J INK 2;-* 
*: LET Shots*Shots-l: BEEP .05,S 
hots: LET Score=Score+50: BEEP • 
05,50-Shots: LET B*(Across)«■ ■ 

570 PRINT AT 21,0; INK 0; INVER 
SE l;"Score: ■; FLASH l;Score; 

FLASH 0;-: Shots Lett: ■; FLASH 
IS Shots; FLASH 0;■ 

575 IF Shots Let t<=35 THEN PRI 
NT AT 12,05 BRIGHT If PAPER 7; F 
LASH 15 INK 25-QOO-: PRINT AT 12 
,0;- -: PRINT AT 13,05 BRIGHT 

15 PAPER 75 FLASH 1; INK 2;-OQQ- 
: PRINT AT 13,05- ": PRINT AT 

14,05 BRIGHT 1; PAPER 2; FLASH 1 
5 INK 75■OOO" 

580 IF Shots Left<=25 THEN PRI 
NT AT 15,85 BRIGHT 1; PAPER 7| F 
LASH l; INK 25-QOO-: PRINT AT 15 
,85- ": PRINT AT 16,8; BRIGHT 

15 PAPER 7; FLASH 1; INK 2|-a2Q B 
: PRINT AT 14,85■ ■ 

585 IF Shots Left<*15 THEN PRI 
NT AT 15,265 BRIGHT 15 PAPER 75 
FLASH 15 INK 2;-QO-: PRINT AT 15 
,265" PRINT AT 16,265 BRIGHT 

15 PAPER 7; FLASH l; INK 25"QO- 
: PRINT AT 14,275" ■ 

590 IF Shots<1 THEN PRINT AT 1 
0,35-THAT’S THE END OF THE GAME* 
: STOP 

595 LET A*=A*(2 TO )+A*(l) 

600 LET B*=B*<3 TO )+A*(l TO 2 


605 


GO 


TO 


545 


LI 7 
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HI-RES PROGRAMS FOR 
THE 16KZX-81 




FORTY N1NER 


l _- g Gie fl 'V.° 

v -i-ss**** 

Mu«S ets 5 CaV kc MV 

SgSS- "■ 


In 1849 the Great American Gold Rush started. Almost everyone who could sold 
up everything and dashed to the west coast to look for this precious metal - 
including you! 

You must excavate this precious metal - but can you survive the giant rats and 
that vicious Gremlin which will come to infest your mine? Can you trick the 
snakes into leaving their comfortable nests and destroy the rats for you? Can you 
keep the Gremlin at bay? 

Riches await you - but so do the hazards! 


ROCKET MAN 


Get rich quick by collecting Diamonds that are simply lying there waiting for you! 
Oh ... I forgot to mention that there are one or two problems! 

There is an expanse of shark infested water between you and the Diamonds and 
a strange breed of Bubble that seems hell bent on getting you in it! Somehow 
you must cross it.... 

You have a Rocket Pack to help you (a Vulture on higher levels) but you must 
rush around the platforms and ladders collecting cans of fuel (legs of lamb with 
the Vulture) and cursing that weird Bubble. Once you have enough fuel then it’s 
Chocks Away! 

Oh ... but don’t run out of fuel on the way - otherwise it’s ... SPLASH! 


5 p ac taer s 

Fwe 'c an „ 



7'n 0 . c *e( 

ft y ul *Ure U P. 
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Z-XTRICATOR 


A long time ago, in a galaxy far, far, away a terrible war took place between two 
hostile races. Any prisoners taken could not expect to live very long in the hands 
of their captors. Their only hope lay with a group of valiant warriors - the 
XTRICATORS - whose task it was to rescue fellow beings from the alien planet’s 
surface. You are about to take on the role of such a warrior_ 



Please send me: 




QTY 

TOTAL AMOUNT 

FORTY NINER 

£5.95 



ROCKET MAN 

£5.95 



Z-XTRICATOR 

£5.95 




TOTAL 


DEPT ZX 


Available from all good computer shops or send 
cheque/P.O. for £5.95 (inc. P&P) to: 

Software Farm, 

FREEPOST (No stamp required) (BS3658), 

BS8 2YY. 


Software Farm, 155 Whiteladies Road, Clifton, Bristol BS8 2RF. 
Telephone (0272) 731411. Telex 444742 AFMADV G 
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Now the festive season is near, 
everywhere you go people are 
humming, whistling, or even 
singing Christmas carols. But 
how quickly do you recognise 
the tune? Here's your chance to 
find out. After an elaborate 
animated and entertaining title 
sequence (during which 
numerous variables are set so 
don't try to miss it out!) the 
machine will play a carol, using 
its much maligned but quite ef¬ 
fective BEEP. All you have to do 
is recognise the tune and press 
the appropriate key. Easy? Not a 
lot! Here's the catch. The tune 
won't start playing at the begin¬ 
ning! 

Low scores are best as the 
longer you take, the more 
penalties you collect. But don't 
make a mistake — that's an ex¬ 
tra 1 5 points. 

Typing in 

The program makes use of the 
PRINT routine in machine code 
from your'' Horizons" tape so to 
begin, LOAD "wall" from side 
B. When the program begins, 
BREAK, then NEW it. (Don't 
panic! The bytes you want are 
safe above RAMTOP.) Now 
type in and RUN the line 
given below, ENTERing 
the number from 
TABLE A, reading 
across the lines. 


In the above lines don't type 
in the /signs. They are just there 
as spacers to separate the key 
presses. 

SAVE all the parts of the pro¬ 
gram using SAVE "carol" LINE 
9998: SAVE "Cg" CODE USR 
'a",168: SAVE "cc" CODE 
32256,300 

VERIFY with VERIFY"' 
v/cdticv "" CODE: VERIFY 


| This sets up the user- 
defined graphics: 


FOR f = USR "a" TO USR 
• "u" + 7: INPUT i : POKE f,i : 
V NEXT f 


7 Now you are ready to type in the 
7 main program, but PLEASE read 
7 the notes which follow first! 

7 The capital letters within 
7 quotes in lines 3, 9, 50, 110, 
130,170,349 &360 areuser- 
*« defined graphics and must be 
,\ entered in G Mode. 

Some string variables are 
; t declared with colour control 
codes. ENTER these as follows: 


Line 9, starting after LET 
7 x$ = " is entered as E 
7 MODE/CAPS SHIFT 4/G 
7 MODE/I/E MODE/CAPS SHIFT 
2/G MODE/J/E MODE/CAPS 
*• SHIFT 4/G MODE/H /"/ : 
- /LET/y/$ =/"/G MODE/H/E 
,\ MODE/CAPS SHIFT 2/G 
,\ MODE/J/E MODE/CAPS SHIFT 
4/G MODE/I/E MODE/CAPS 
SHIFT 0 

• , Line 349, starting after LET 
7 a$ = "is entered first as E MODE 
V 6 . Now enter the following se- 
7 quence four times: E 
7 MODE/CAPS SHIFT2/G MODE 
7 R P/E MODE/CAPS SHIFT 3/G 

• MODE K/. 

End with E MODE/CAPS 
SHIFT 2/G MODE R P/ 
"/:/LET/b/$ /= /"/G MODE/J/E 
MODE/ CAPS SHIFT 4/G 
MODE/I/"/:/LET/c/$/=/"/G 
MODE/H/E MODE/CAPS 
SHIFTS 2/G MODE/J/E MODE 
7/E MODE/CAPS SHIFT 0 
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SPECTRUM CAME 


When you LOAD the pro¬ 
gram back in from tape the main 
program will autorun and LOAD 
in the graphics and machine 
code before it starts. If you want 
to try it straight away just use 
RUN ENTER. 

interesting points 

Rather than go through the pro¬ 
gram line by line I will highlight 
certain areas which may be of in¬ 
terest to readers to use in their 
own programs. 

Firstly the problem of a 1 6 K 
Spectrum having only about 9 K 
of useable RAM. To fit the pro¬ 
gram in a number of "tricks" 
have been used. Holding the 
graphics and machine code 
separately, not as DATA within 
the program is a useful space- 
saver. Another good saver is 
declaring variables for often 
used numbers e.g. LET x = .1 . 
These can be shortened even 
more e.g. LET o= NOT PI (NOT 
any number is 0) or LET 
q = VAL"1 5". VALcan be used 
for any number within the pro¬ 
gram but it should be 
remembered that all these 
space-savers slow down the 
program. The golden rule is use 
real numbers where you want 
speed, and variables where it 
doesn't matter. Two other 
points. If you declare variables 
early the program finds them 
faster, and variable letters 
(names are "expensive") can be 
reused with different values. 

Now some specific points. 

Line 1 — This is needed to 
jump over the subroutines in 
lines 2 to 5. These subroutines 
ar put here at the beginning so 
that they can be found quickly 
by the machine. 

Line 2 — This subroutine is 
used to "scroll" the string set in 
line 170. The string consists of a 
line of spaces (z$), the Father 
Christmas graphics (f$ ) and the 
message (m$). Variable i sets in¬ 
verse and j is the PRINT row. 
When called the subroutine 
slices the string into a length of 
32 characters, starting at the 
left, and moving one to the right 
each loop This produces the 
right-to-left scrolling effect. 

Line 3 — This is called within 
a loop from line 900, where z is 
set to 0 . It produces the flashing 
stars around the score. The ap¬ 
parently illogical LET z = (z = 0) 
is in fact a use of the machines 
logic! If z does equal zero then 
the statement within brackets is 
true. In logic terms this equals 1, 
so z = 1 . The next tie the 
subroutine is called z = 1 so the 
bracketed statement is false. 
This is returned as 0, the new 
value for z. This "toggle" effect 


repeats itself. The value of z is 
used in the PRINT statement in 
another logical statements. 1 if 
true or 0 if false is added to INK 1 
to give red or blue ink. 

Line 5 — This sets up and 
calls the "Horizons" PRINT 
routine. Various values have to 
be POKEd in first, xx is pixels 
across, yy is pixels down, xs is 
letter height magnification fac¬ 
tor, ys is letter width factor and 
p$ is the string to be PRINTed. If 
you want to know more about 
this routine WATCH THIS 
SPACE! There's an article in 
preparation. 

Lines 9 &50 - PRINTS the 
starry sky and the main title in 
"Gothic" script. 

Line SO — Assigns the 
variables for the music DATA 
This saves a lot of space in these 
lines (1000-5500). 

Line 100 — Inverts the 
screen by PRINTing a line of 32 
spaces 22 times down the 
screen. As OVER 1 is used 
nothing but INVERSE or later 
PAPER is altered. (INK or FLASH 
or BRIGHT would work just as 
well.) 

Lines 110 & 130 - 

Demonstrates the use of anima¬ 
tion and sound together. Note 
the variables in the DATA line. A 
great space saver, but not allow¬ 
ed on most computers. Aren't 
we lucky! 

Line 175 — VALing the 
strings in the DATA lines is 
another way to saving bytes. 

Line 349 — This line, 
awkward though it is to enter 
saves a good deal of space. 

Line 360 — Produces the 
festive border to the score. 

Line 900 — A number of in¬ 
teresting points here. (The 
flashing stars use subroutine 3 
already described. Note the use 
of #0 to PRINT on row 23. The 
values for note length (x &y) are 
set first, then used in the DATA 
lines to save space. (Also when 
experimenting with the tempo it 
was easier to alter two values 
than all the DATA values!) 

Lines 1000 to 5500 — At 
last the secret of getting quarts 
into pint pots is revealed. 
Numeric DATA takes up a 
tremendous amount of 
memory. Using variables 
reduces this dramatically. Apart 
from this space-saving there is 
another advantage in this 
system. If you choose your 
variable letters carefully (for 
crochet note length, dm for dot¬ 
ted minim etc., and A, E etc. for 
the note pitch with, for example 
FS for F sharp, BF for B flat and 
TC for top C) entering the DATA 
direct from the music is fast and 
easy for anyone having just a 
basic knowledge of musical 
notation. 


1 GO TO VAL "9" 

2 FOR n-=l TO LEN m*fl: PRINT 
AT j,0$ INVERSE if (:«•»!»*) (n TO n 
*31): BEEP -05,n: NEXT n: RETURN 

3 LET z“(z~0): PRINT AT 6', 7 5 
INK 2* (2 AND z~0) $ n 27"$ AT 7,7$ "I 
‘J" f AT 6,23$ "02" f AT 7,23 J " iy " $ AT 

$ AT 15,7$ "TU■ j AT 1*1,23$ 
"25"$AT 15,23$"IU-: RETURN 

5 LET xx~(256-8 #xb*LEN p$)/2* 
p! LET i-23306! POKE i,xx: POKE 
i 1 1 *•/•/: POKE H2, xs: POKE i*3,ys 
: POKE i *4,8: LET i-i**l: LET w=L 
EM P*: TOR t=^l TO w: POKE i4t,C0> 
DE P*(t): NEXT t: POKE i+w*1,255 
: LET w-USR 32256: RETURN 

9 LET z*^" 

n •: LET o~NOT pi: le 

T m-SGN PI: LET d-nHm: INK VAL ■ 
BORDER d: PAPER m: CLS : FOR 
f ~ni TO VAL "100": PRINT AT RND* 
20,RND*30$BEEP .0i,RND*1043 
6: NEXT I : LET a*=-"B ■ " : LET b 

LET LET /* 

-"HJT*: PRINT AT m,VAL *6"m 
L"$ AT d,VAL "5"$"M H";AT INT PI 
» VAL "5"$ a*$ AT VAL "4", VAL "5"$ a 
*5 AT VAL "5",VAL "5" $ "BLW JAT V 
AL "6",VAL "5"$a*$AT VAL "7",VAL 
"5"$a*$AT VAL "8",VAL "5"$"M L 
N" $ AT VAL "9", VAL "6" $ " H — i " ; 
LET p^~"arol LET yy~VAL "24": 
LET ke-VAL " *1" : LET ys^VAL "3": 
LET p“VAL "32": GO SUB VAL "5" 

50 PRINT AT VAL "12",VAL "7"$" 
tBBQ’MAT VAL "13",VAL "6"$"M ■ 

Q-$AT VAL "1*1", VAL "6"$b*$AT VAL 
"15",VAL "6"$b*$AT VAL "16",VAL 
"6"$ m muwm ■" $ AT VAL "17",VAL "6 
"$b*$AT VAL "18",VAL "6"$b*$AT V 
AL "19",VAL "6"$ "M L L"j AT VAL 
"20", VAL " 7 ” $ " " : LET p*-=" 

uiz": LET yy-VAL "112": LET p^VA 
L "40": GO SUB VAL "5" 

90 PAUSE VAL "50": LET c=-VAL " 
.5": LET q-VAL ".25": LET dm=c*m 
: LET dc=c-* q: LET E=*d4d: LET F=V 
AL "5": LET FS~VAL "6": LET G=fs 
4m: LET A-VAL "9": LET BF-a4m: L 
ET B~a4d: LET TC^=VAL "12": LET T 
D=^tc4d: LET TE~ t d 4 d 
100*FOR n~m TO VAL "4": FOR i~o 
TO VAL "21": PRINT AT i,0$ OVER 
1$ INVERSE l$z*: NEXT i: NEXT n 
: FOR i =~o TO VAL "21": PRINT AT 
i,0$ OVER 1$ PAPER 5$z*: NEXT i 
110 PAUSE VAL "50": PRINT AT VA 
L "10",d$ PAPER VAL "5"; INK VAL 


20 
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^"6" ; 

_*: RESTORE VAL "130': FOR n-m 
TO VAL "6 ": PRINT AT VAL "11",dl 
PAPER VAL "5") INK mj"F "J INK 
d;"G "j INK mj"F "j INK dj'G 
"5 INK mj * F "j INK dS"5 "5 IN 
K m >"F INK d J"G "5 INK mi’F 

"J INK d; n G": READ t,u! BEEP t 
,u: PRINT AT VAL "ll",d; PAPER V 
AL "5"; INK mj" G"j INK d;"F 
"5 INK INK d;"F »; INK 

INK d?"F "; INK mj"g" 

J INK dJ"F "; INK m;"G"; INK 

d $ " F READ t, a: BEEP t,u: NEXT 

n 

130 PRINT AT VAL "11",d5 PAPER 
VAL "5”i INK mJ"F INK d?"G 

"5 INK m;"F "; INK d;"G INK 

mf*F "j INK d }"g ink m;"F 

" J INK d 5"G INK m5"F •; IN 

K dJ"G": READ t,u: BEEP t,u: DAT 
A q,E,q, o, q, D,q,-VAL "5",q,E,q,o 
, q,D,q, -VAL "5",q,E,q,o,q,D,q,-V 
AL "5",dc ,d 

170 PAUSE VAL "25": INK VAL "7" 
: BORDER VAL "6": PAPER VAL "3": 

CLS : PAUSE VAL "20": LET j=m: 
LET i-j: LET i #-" PFPPPF:rirQgc «; 
LET HOW GOOD ARE YOU AT 

CAROLS? ": GO SUB d: PAUSE VA 
L "50": LET i=^o: LET j - VAL "5*: 
LET m#^f#f" WHEN YOU RECOGNISE T 
HE TUNE " : GO SUB d: LET j =VAL 
"7": LET f*4"PRESS THE NUMBE 
R OF YOUR CHOICE": GO SUB d: PAU 
SE VAL ”30": LET j^-VAL “10": LET 
m*=FS+" THE FASTER YOU ARE 

": GO SUB d: LET j=VAL "1 
1": LET THE BETTER Y 

OUR SCORE ": GO SUB d: PAUSE 

VAL "30": LET j=VAL "13": LET m 
*^f*4" BUT DON’T MAKE A MISTAK 
": GO SUB d: PAUSE VAL "150 
": PRINT AT VAL "18",VAL "6*;"Pr 
ess ENTER to start": PAUSE o 
175 PAPER VAL "7‘: CLS : INK o: 

RESTORE VAL "175": FOR n=-m TO 
VAL "3": READ t*: PRINT AT o,VAL 
t*;x*: NEXT n: RESTORE VAL "175 
": FOR n-m TO VAL "3": READ t*: 
TRIMT AT VAL "21", VAL t*}y*: NEX 
T n: DATA "0" , "4 " , "3* , " 12 " , " 17" , 
*21","25", "29" 

180 PRINT AT o,o’: FOR n-VAL "1 
000" TO VAL "5500" STEP VAL "500 
": RESTORE n: READ a*: PRINT n/V 
AL "500"-d;". "5a*: NEXT n: PRIN 

T ’" Which Carol? (Press numbe 
r) " 

■ ■—. 


200 LET s=o: LET p=s: LET yy=VA 
L "112": LET ys-INT PI: LET xs=d 
: FOR i~m TO VAL "150": NEXT i 
210 FOR v=m TO VAL "10": LET w= 
INT CRNDfcVAL "10"): IF w=o THEN 
LET w=VAL "10" 

215 RESTORE w*VAL "500" 4-VAL "50 
0": READ a«: LET r=INT <RND*VAL 
"10'4-VAL "5"): FOR n=m TO r: REA 
D t,u: NEXT n: FOR n=r TO r + VAL 
"30": READ t,u: BEEP t,u: IF INK 
EY*<>"" THEN GO TO VAL *310* 

220 NEXT n: LET p*="Too slow": 
GO SUB VAL "5": BEEP 1,-24: GO T 
O VAL "330" 

310 IF INKEY#''STR# (w-m) THEN 
FLASH m: LET p*=*WRONG": GO SUB 
VAL "5": BEEP 1,-12: LET s=s+VA 
L "15": FLASH o: GO TO VAL "330" 
320 FLASH m: LET p*="CORRECT!": 
GO SUB VAL "5": FOR i=m TO VAL 
"5": BEEP .1,36: NEXT i: FLASH o 
330 LET s=s+n-r: PRINT AT VAL " 
19",VAL "11";"SCORE = ";s: FOR n= 
m TO VAL "200": NEXT n: FOR n=VA 
L "12" TO VAL "20": PRINT AT n,o 
;z*: NEXT n: NEXT v 

349 LET a*="EPKBEKPELEEKEE": le 
T b*="JI": LET C#="HJ" 

350 BORDER INT PI: PAPER VAL "6 
": CLS : INK m: LET p*="SCORE’ 
LET yy=VAL "64": GO SUB VAL "5": 

LET p#=STR# s: LET yy=VAL "88": 
GO SUB VAL "5" 

360 LET s-VAL "7": PRINT AT VAL 
"6" , s; "gv;a*i " 35" ; AT s, s; "TU* ; 

> 

05“5 AT VAL "15 
" , s 5 "T’J" ! a# ; "iy* : FOR n-VAL ”9" 
TO VAL "12" STEP d: PRINT AT n,s 
5b*;AT n 4m,s j c#j AT n,VAL "23";c* 
;AT n+m,VAL "23";b#: NEXT n 
900 PAUSE VAL "25": LET z=m: RE 
STORE VAL "900": LET x=VAL ".35" 
: LET y=VAL ". 1": FOR j =m TO VAL 
"30": READ t,u: BEEP t,u: GO SU 
B 3: NEXT j: PAUSE VAL ”50": PRI 
NT «0;"Press ENTER to play again 
■: PAUSE o: GO TO VAL "175”: DAT 
A x,D,x,G,y,G,y,A,y,G,y,FS,X,E,x 
, 0 , x , E , x , A , y , A , y , B , y , A , y , G , x , FS , 

G,x,E,y,D,/,D,x,E f x,A,x,FS, - 5 f G 
920 STOP 

1000 DATA "Hark! The Herald Ange 
Is Sing",c,D,c,G,dc,G,q,FS,c,G,c 
,B,c,B,c,A,c,TD,c,TD,dc,TD,q,TC # 
c,B,c,A,m,B,c,D,c,G,dc,G,q,FS,c, 
G,c,E,c,B,c,A,c,TD,c,A,dc,A,q,FS 


AT s,VAL "23" ; "iy ; AT B + s f s; "2Z m 
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^jFSjCjEjmjD^jDjCjGjdCjGjqjFS, 

c,G,c,B,c,B,c,A,c,TD,c,TD,dc,TD, 

qj^GjCjBjCyAjifljBjCjDjCjGjdCjGjqj 

FS,c,G,c,B,c,B,c,A,c,TD,c # A,dc,A 
,q,FS,c,FS,c,E,m,D 

1500 DATA "It Came Upon a Midnig 
ht Cl ear",q,F,qjG,c,A,c,G,c,F, q, 

^ ^ ^ j ^ > ®F^CjA^CjGyCjTCyCjTC|CjA 

> q*BF,q,TC,c,TD,dm,TC,q,A,q,BF,c 
,TC,c,TC,c,A,c,F,c,BF,c,A,c,G, q, 

F, q,G,q,A,q,BF,c,TC,c,A,c,G,dm,F 
5 q s F,q,G,c,A,c,G,c,F,q , G ,q ^ A ^ c ^ B 
F>CjA,c,G,CjTCjCjTCjC ( Aj q» BF } q } T 
C f c,TD,dm,TC,q j A,q * BF 5 c,TCj c,TCj 
c >^> c »F,c,BF,c,A,c,G, q,Fjq » G , q>A 
,q,BF,c,TC,c,A,c,G,dm,F 

2000 DATA "O Come, All Ye Faith* 
1 ,c,G,m,G,c,D,c,G,m,A,m,D,c,B, 
c,A,c,B,c,TC,m,B,c,A,c,G,m,G,c,F 
S,c,E,c,FS,c,G,c,A,c,B,m,FS,dc,E 
,q,D,d,D,c,G,m,G,c,D,c,G,m,A,m,D 
,c,B,c,A,c,B,c,TC,m,B,c,A,c,G,m, 

G, c,FS,c,E,c,FS,c,G,c,A,c,B,m,FS 
,dc,E,q,D,d,D 

2500 DATA "Once in Royal David*s 
City",c,D,c,FS,dc,G,q,G,q,G,q,F 
S jq,G,q,A,c,A,c,G,c,G,c,B,d c,TD, 
q,B,q,B,q,A,q,G,q,FS,m,G,c,TE,c, 
TE,dc,TD,q,G,c,TC,c,TC,m,B,c,TE, 
c , TE,dc,TD,q,B,q,B,q,A,q,G,q,FS, 
m,G,c,D,c,FS,d c,G,q,G,q,G,q,FS,q 
,G,q,A,c,A,c,G,c,G,c,B,dc,TD,q,B 
j q j®j^j q * G , q , FS , m , G , c , TE , c , TE , 
dc,TD,q,G,c,TC,c,TC,m,B,c,TE,c,T 
E,dc,TD,q,B,q,B,q,A,q,G,q,FS,m,G 
3000 DATA "See Amid the Winter’s 
Snow",dc,G,q,A,c,G,c,FS,dc,E,q, 
D,m,D,c,G,c,A,c,TC,c,B,dc,B,q,A, 
m, A, dc,TD,q,TD,c,TC,c,B,c,A,c,G, 
m,FS,dc,TD,q,TD,c,TC,c,B,c,A,c,G 
,m,FS,dc , G,q>A,c,G,c,FS,dc,E,q,D 
,m,D,dc,TD,q,B,c,G,c,TC,c,B,c,A, 
m,G,dc,G,q,A,c,G,c,FS,dc,E,q,D,m 
,D,c,G,c,A,c,TC,c,B,dc,B,q,A,m,A 
7 dc,TD,q,TD,c,TC,c,B,c,A,c,G,m,F 
S,dc,TD,q,TD,c,TC,c,B,c,A,c,G,m, 
FS,dc,G,q,A,c,G,c,FS,d c,E,q,D,m, 

D, dc,TD,q,B,c,G,c,TC,c,B,c,A,m,G 
3500 DATA "The First Nowell H ,q,E 
,q,D,dc,o,q,D,q,E,q,F,m,G,q,A,q, 
B,c,TC,c,B,c,A,m,G,q,A,q,B,c,TC, 
c,B,c,A,c,G,c,A,c,B,c,TC,c,G,c,F 
,m,E,q,E,q,D,dc,o,q,D,q,E,q,F,m, 
G,q,TC,q,B,m,A,c,A,dm,G,c,TC,c,B 
,c,A,c,G,c,A,c,B,c,TC,c,G,c,F,m, 

E, q,E,q,D,dc,o,q,D,q,E,q,F,m,G,q 
,A,q,B,c,TC,c,B,c,A,m,G,q,A,q,B, 
c,TC,c,B,c,A,c,G,c,A,c,B,c,TC,c, 
G,c,F,m,E,q,E,q,D,dc,o,q,D,q,E,q 


,F,m,G,q,TC,q,B,m,A,c,A,dm,G,c,T 

C, c,B,c,A,c,G,c,A,c,B,c,TC,c,G,c 

, F, m, E 

A00O DATA "Silent Night",dc,G,q, 
AjC,G, dm, E,dc,G,q,A,c,G,dm,E, m, T 

D, c,TD,dm,B,m,TC,c,TC,dm,G,m,A,c 
,A,dc,TC,q,B,c,A,dc,G,q,A,c,G, dm 
,E,m,A,c,A,dc,TC,q,B,c,A,dc,G,q, 
A,c,G,dm,E,m,TD,c,TD,dc,17,q,TD, 
c,B,dm,TC,dm,TE,dc,TC,q,G,c,E,dc 
>G,q,F,c,D,dm,o,dc,G,q,A,c,G,dm, 

E, dc,G,q,A,c,G,dm,E,m,TD,c,TD,dm 
,B,m,TC,c,TC,dm,G,m,A,c,A,dc,TC, 
9 » B, c , A,dc,G,q,A,c,G,dm,E,m,A,c, 
A,dc,TC,q,B,c,A.dc.G,q,A,c,G,dm, 

E, m,TD,c,TD,dc,17,q,TD,c,B,dm,TC 
,dm,TE,dc,TC,q,G,c,E,dc,G,q,F,c, 
D,dm,o 

4500 DATA "Away in a Manger",c,0 
> c jF,c,F, q,G,q,A,c,F,c,F,q,A,q,B 

F, c,TC,c,TC,c,TD,m,BF,q,G,q,A,c, 
BF,c,BF,c,TC,c,A,c,A,q,F,q,A,c,G 


,c,D,c,F,m,E,c,o,c,F,c,F,q,G,q,A 
,c,F,c,F,q,A,q,BF,c,TC,c,TC,c,TD 
, m,BF,q,G,q,A,c,BF,c,BF,c,TC,c,A 
,c,A, q,F,q,A,c,G,c,D,c,E,m,F,c,o 
,c,F,c,F,q,G,q,A,c,F,c,F,q,A,q,B 
F,c,TC,c,TC,c,TD,m,BF,q,G,q,A,c, 
BF,c,BF,c,TC,c,A,c,A,q,F,q,A,c,G 
* c >B,c,F,m,E,c,o,c,F,c,F,q,G,q,A 
, c , F, c , F , q, A, q, BF, c , TC , c , TC , c , TD 
, m, BF*, q,G,q,A,c,BF,c,BF,c,TC,c,A 
,c,A,q,F *qjA,c,G,c,D,c,E,m,F 
5000 DATA "Good King Wenceslas", 
c 5G,c,G,c,G,c,A,c,G,c,G,m,D,c,E, 
c , D, c , E, c , FS, m, G,m,G,c,G,c,G,c,G 
,c,A,c,G,c,G,m,D,c,E,c,D,c,E,c,F 
S,m,G,m,G,c,TD,c,TC,c,B,c,A,c,B, 
c,A,m,G,c,E,c,D,c,E,c,FS,m,G,m,G 
»*-»B,.c,D,c,EjC,FSjC,G,c,G,m,A,c, 
TD, c,TC,c,B,c,A,m,G,m, TC,2,G,c,G 
,c,G,c,G,c,A,c,G,c,G,m,D,c,E,c,D 
,c,E,c,F3,m,G,m,G,c,G,c,G,c,G,c, 
A,c,G,c,G,m,D,c,E,c,D,c,E,c,FS,m 
,G,m,G,c,TD,c,TC,c,B,c,A,c,B,c,A 
,m,G,c,E,c,D,c,E,c,FS,m,G,m,G,c, 
D,c,D,c,E,c,FS,c,G,c,G,m,A,c,TD, 
^ y TC, c, B, c, A, m, G, m, TC, d,G 
5500 DATA "While Shepherds Watch 
ed",c,F,dc,A,q,A,c,G,c,F,c,BF,c, 
BF,c,A,c,G,c,A,c,TC,c,TC,c,B,dm, 
TC,c,A,dc,TD,q,TC,c,BF,c,A,c,G,c 
>F>c,E,c,A,c,G,c,F,c,F,c,E,dm,F, 
c ,F,dc,A,q,A,c,G,c,F,c,BF,c,BF,c 
,A,c,G,c,A,c,TC,c,TC,c,B,dm,TC,c 
,A,dc,TD,q,TC,c,BF,c,A,c,G,c,F,c 
iE,c,A,c,G,c,F,c,F,c,E,dm,F 
9993 CLEAR VAL "32255": LOAD ""C 
ODE : LOAD ""CODE : RUN 
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Why wait any 1 

U 



The CHEETAH 32K RAMPACK 
simply plugs into the user port at 
the rear of your computer and 
increases the memory instantly to 48K. 

★ Fully compatible with all SINCLAIR 
accessories via rear edge connector 

★ NO NEEDTOOPENCOMPUTER AND 
INVALIDATE GUARANTEE 

★ Why send your computer away and wait 
weeks for upgrade 

★ Fully cased tested and guaranteed. 


only £39-95 

including VAT and P&R 



Now make your 
Spectrum 
and ZX-81 Talk 

Compatible with Interface I & II 

The Cheetah "SWEET TALKER” just plugs into the back of the 
computer using the existing power supply. Based on an allophone 
system you can easily program any word sentence or phrase. Fully 
cased,tested guaranteed and compatible with all SINCLAIR 
accessories via rear edge connector. Complete with demonstration 
cassette and full instructions. 

No more lonely nights! 

Simply incredible at 
(Please quote when ordering whether Spectrum or ZX81 owner) 


£29-75 


16K RAM Pack for ZX-81 £19.75 

64K RAM Pack for ZX-81 £44.75 


Prices include VAT, postage & packing. Delivery normally 14 days. Export orders at no extra cost. 

Dealer enquiries welcome 

Cheetah, products available from branches of 

1 28H& WHSMITH $ Rumbelows 

and all good computer stores 



Marketing 


» # ** 




& 






Cheetah Marketing Ltd, 24 Ray Street, 
LondonEC1R3DJ. Tel:01 8334909. 
Telex: 8954958. 
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FOR ANY 

SPECTRUM 


DESIGNED FOR RELIABLE SAVING & LOADING OF COMPUTER DATA 

DATA RECORDER 


COMPACT SIZE 

[200mm x 130mm x 50mm) 


TAPE 

COUNTER 


HIGH RECORD LEVEL 


AUTO STOP 


_PIEZO 

SOUNDER 


OUTPUT CUT ON RECORD 

leads left connected) 


AUDIO MONITOR 
ON LOAD & SAVE 


3.5mm JACK LOAD 
2.5mm REMOTE 
3.5mm JACK ‘SAVE- 
_5 PIN DIN SOCKE T 


SLIDE 

LOAD/LEVEL 


BATTERY 
OR 6V ADAPTOR 
ADAPTOR SUPPLIED 


GUARANTEED FULLY 
COMPATIBLE WITH 
SPECTRUM OR YOUR 
MONEY BACK!! 


NEW. 

TAPE PRICES!! 


LOOK!! 


PURRRFECT VALUE tapes for each computer 


SPECTRUM 48 K 

NEW!! 


— LOOK!! , 

PROGRAMMER 
WORKSHOP 
‘Character General 

block display gcncrafl 
of 21 UDG'sT 147| 
in array storage. I 

‘Memory Peeker 
‘Tape Header 
Dissembler 
‘Attributes Calcula 
‘M.C. Sound Effect 
Generator 
1000's of combinalifl 
single note, ramped■ 
& two-tone. 
‘Number Convert® 
Binary—decimal—hi 
to 16 bit 

‘Number Translate 

T6 Bit To Lo & Hi ofl 
bytes in hex or dccinH 
UDG Array Displa 

Block displays of 1 
stored graphics 


Road Race 

A 3D moving road 
is seen through the 
windscreen. You 
must stay on the 
road for 45 miles. 
Full control of gas, 
gears, steering. 

Full cockpit display. 


Kludo for 2 to 6 
players with rooms, 
weapons, suspects. 
Full board display, 
random solutions 
and dealing. Good 
fun for all the 
family. 


Stormforce 

An original board 
game for 2 players. 
Each player has 6 
commandos and a 
field gun. Capture 
the enemies flag. 
Hidden mines and 
action graphics. 


Invasion 

Gunner 

Super fast MC! 

3D moving display. 
Lasers, shields, 

2 part invaders, 

3 levels. Quick 
reactions needed! 


vjOII Play your 
way round a 9 hole 
random course. 
Each hole is set 
with bunkers, out 
of bounds & water 
hazards. 3D 
graphics. Full set 
of clubs, putting, 
full score display. 


FISHY DICK 

Dick must catch 
the fast moving fish 
as they swim in his 
river. He can cast 
and strike. Mind 
the ducks! 
Beautiful graphics 
All machine code. 
The more fish you 
catch the harder 
it gets! 

Cast & Strike with 
different bait for 
each fish. 


Master of 
the Rings 

Avoid losing lives, 
Search snake pit, 
ravine, trees, maze, 
black rings, dark 
riders. All with traps 
Find 6 hidden rings. 


Soccer 6 a side 

game for 2 players. 
Rebounding ball, 
moving men, score 
set, goals, fouls. 
Plan view of pitch. 


Bar Billiards 

1 or 2 Players. 
Computer plays 1. 
Red ball, break and 
total score, plan 
view of table with 
mushrooms. _ 


Battleships 

You battling the 
computer in this 
popular board 
game. Set your 
fleet, computers 
is random. 


Starbuster 

You are hemmed in 
by a galaxy of stars, 
novas and super 
novas. Blast them 
to bits and move. 
High score chart. 


Action graphics. 


2 SUPER GAMES 


SPECTRUM 


£2 50each!! 


ON EACH TAPE!! 


order ffleow micros 

NOW 


ALL Tape Prices include Postage and Packing and VAT 
Data Recorder ADD£1.50 Postage, Packing & Insurance 
Allow 7-14 days for delivery Xel; (0376) 22425 
Send cheques or Postal Orders only 
Overseas orders for software tapes only! (ADD £1.00) 


6 Bakers Lane 
Black Not ley 
BRAINTREE 

Essex 
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2X PROGRAMMING ■— 

First steps in 
Machine Code 


Part 1. Basic Concepts 


An introduction to Z80 Machine Code 
by David Nowotnik 



After BASIC, the most popular 
method of programming home 
computers would appear to be 
machine code. This language' 
offers the advantage of being in¬ 
built in the computer (as it is fun¬ 
damental to its operation), and 
readily accessible from BASIC 
through the USR function. The 
attraction of machine code is 
that programs run much faster 
(often 100 times faster than 
BASIC), but there is a price to be 
paid for that speed. Programm¬ 
ing in machine code is con¬ 
siderably more difficult than 
BASIC. 

For the past few years ZX 
Computing has brought you 
many articles containing 
sophisticated machine code 
routines. While these have been 
well received by those with 
some knowledge of machine 
code, we have received many 
letters from other readers who 
would like to understand 
machine code, but find many of 
ourarticles too complicated. It is 
for those readers I am starting a 
six part series introducing 
machine code on the ZX81 and 
Spectrum. 

The series is intended for 


complete beginners, but if you 
already know a little machine 
code, then I hope you'll still find 
a lot to interest you in this series. 
In each part, I shall provide some 
theory on machine code, and 
some examples to practice on 
theZX81 and on the Spectrum. 
To begin to understand machine 
code, we have to know 
something about how com¬ 
puters work. And that's where 
I'll start. 

What is machine 
code? 

Most modern-day computers, 
and certainly all home com¬ 
puters, process information 
stored in two states; we can 
think of these states, or BITS, as 
0 or 1 — off or an — similar to a 
switch. Most home computers 
store information in blocks of 
eight bits. A BYTE is the name 
given to a block of 8 bits. Since 
each bit can have one of two 
possible states, then there are a 
total of 256 (2A8) combina¬ 
tions of bits within a byte. If you 
don't want to take my word for 
it, see how many different com¬ 


binations of 1 's and 0's you can 
produce by combining 8 at a 
time! 

Instead of thinking of a byte 
as a block of 8 bits, we can think 
of it as a number, an integer bet¬ 
ween 0 and 255. Each number 
represents a certain combina¬ 
tion of bits. For more advanced 
machine code, we'll have to go 
back to examining the bits that 
make up a byte, but for now we 
can use machine code by just 
using numbers. 

In this way, numbers 
(0-255) are stored in the com¬ 
puter's memory. ROM (Read 
Only Memory) forms a fixed 
store of numbers, while RAM 
(Random Access Memory) 
allows the stored numbers to be 
modified by user. Each byte in 
the computer's memory is iden¬ 
tified by an ADDRESS. The ad¬ 
dress is itself a number, and it 
will normally be between 0 and 
65535 (the exact range depen¬ 
ding on the amount of memory 
built into the computer and cer¬ 
tain other features of the 
microprocessor). 

Simply then, the computer 
works by moving and 
manipulating numbers, under 


program control. The control is 
provided by a special 'chip' call¬ 
ed the central processing unit 
(CPU). TheZX81 and Spectrum 
have the same CPU — the Zilog 
Z80. A block diagram of the 
Z80 is shown in figure 1 . It is 
this chip that manipulates 
machine code instructions to 
operate the computer. So, to 
understand machine code, we 
need now to take a closer look at 
how the Z80 works. 

There are a number of inter¬ 
nal 8 bit stores in the CPU. 
These are similar to bytes in 
memory, and are called 
REGISTERS. They store (and 
manipulate) numbers in the 
CPU. They are given names A,F, 
B,C,D,E,H, and L. There are also 
some special purpose 16 bit 
registers called IX,IY,SP, and 
PC. Throughout the series I'll 
deal with most of these. 

The CPU is connected to the 
rest of the computer through a 
number of connections called 
"buses". Simply, these com¬ 
prise 8, or 16, 'wires' to 
transport electrical signals to 
and from other parts of the com¬ 
puter. To receive an instruction, 
the first thing the CPU does is to 
put onto the address bus the 
contents of the PC 16-bit 
register. PC is short for Program 
Counter, and it contains the ad¬ 
dress in memory where the next 
machine code instruction is 
held. That itself raises a lot of 
questions, which I hope to 
answer later. Circuitry outside 
the CPU decodes the message 
on the address bus to 'activate' 
or access the required address in 
memory. The contents of that 
address are placed on the DATA 
BUS, and this number is then 
transported to the CPU. 

This number is a coded in¬ 
struction to the CPU (called an 
OPCODE) which is decoded by 
the CPU, which then follows a 
fixed sequence of operations ap¬ 
propriate to that instruction. 
When complete the PC register 
is incremented (in BASIC this 
would be LET PC = PC + 1), and ^ 
the next instruction is fetched ^ 


O! 


O 


> 




> 


DATA BUS 



SP 





PC 





IX 






IY 





ADDRESS BUS 


DECODER 


CONTROL 

OF 

SEQUENCES 




CONTROL 

LINES 


I-1 

Figure 1. Internal Architecture of the Z80 CPU 
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Assembly 

Language 


A common mistake in ter¬ 
minology is to mix up the names 
machine code and assembly 
language. I hope it is clear from 
my description what constitutes 
machine code; it is the sequence 
of numbers held in the com¬ 
puter's memory which give the 
CPU instructions on what to do. 
While the CPU understands 
numbers, these are not readily 
understood by humans, who 
would prefer something closer 
to the written language. For ex¬ 
ample, when the CPU receives 
thenumber62 (as an opcode), it 
interprets this (in human terms) 
as "load the A register with the 
number in the next memory 
location". That description is 
somewhat cumbersome, but 
we could adopt a shorthand 
which means the same thing. 
Assembly language gives us 
that shorthand — LD A,n (LoaD 
into A the number). Assembly 
language, therefore, is a 
descriptive shorthand of 


ZX PROGRAMMING 


from memory. 

The Z80 CPU understands 
over 800 different instructions. 
Clearly, as one byte from 
memory can only hold 256 dif¬ 
ferent numbers, sometimes 
more than one byte is required to 
complete the upcode; there are 
a large number of two byte op¬ 
codes. The CPU understands 
that, when the first byte is 
decoded, it requires a second 
byte to complete the instruc¬ 
tion. To fetch this number, the 
PC register is incremented, and 
the same sequence of events, as 
described earlier, takes place. 

Many instructions to the CPU 
require some data to be provid¬ 
ed. These appear as numbers 
which follow immediately after 
the opcode in memory. These 
are fetched from memory in 
much the same way as opcodes, 
but are transported to a different 
part of the CPU, depending upon 
the requirements of the opcode. 
These data bytes are called 
OPERANDS. There can be one 
or two operands per opcode. 
Therefore, a single instruction to 
the CPU can be anything from 
one to four bytes long. 

Other 'wires' from the CPU 
send out, and receive, control 
signals which ensure that all 
these operations occur at the 
right time. The CPU is under the 
control of a clock which acts in 
much the same way as a 
metronome, beating out a time 
sequence with which the CPU 
must keep step. The faster the 
clock, the faster the CPU will 
work, within the physical limits 
of the CPU, of course. 


machine code operations. It is 
easier to write machine code in 
assembly language, then have a 
special program, called an 
assembler, translate assembly 
language into machine code. 
The reverse translation is called 
disassembly. 

This series will cover both 
machine code and assembly 
language, all examples will be 
provided in both forms. 


How to store and 
use machine code 


up machine code. The examples 
in this article all use the BASIC 
loader principle. 

Once the machine code is in 
place, you then have to get it to 
operate. The BASIC word for 
this is USR. USR is a function; 
that is, to complete its syntax, it 
has to have what's called an 
ARGUMENT. The argument is 
the starting address of the 
machine code routine, then valid 
BASIC instructions to operate 
that machine code routine are: 


Machine code is a series of 
numbers stored in the com¬ 
puter's memory; these numbers 
need to be kept in a safe place 
where they can remain un¬ 
disturbed by the invisible work¬ 
ings of BASIC. One of the safest 
storage areas in both the ZX81 
and the Spectrum is above 
RAMTOP (the address in RAM 
which is the highest accessible 
to BASIC). Lowering RAMTOP 
creates a safe area of RAM into 
which machine code can be 
loaded. 

Once RAMTOP is lowered 
(we'll deal with that in a mo¬ 
ment), then machine code can. 
be entered. For now, the best 
way to do this is use a BASIC 
loader; a program which POKEs 
values into a series of bytes 
above RAMTOP, these values 
being the numbers which make 


PRINT USR3200 

RAND USR 32000 (on the 

ZX81) 

RANDOMIZE USR 32000 (on 
the Spectrum) 

LET T = USR32000 
IF USR32000 THEN. . . . 


There are others, but these are 
the ones most commonly used. 

The way USR works is to 
store the current contents of the 
PC register, then puts into PC 
the argument of USR. The 
reason the original address is PC 
is stored is that, once the 
machine code is complete, a 
return to BASIC is possible pro¬ 
vided that the machine code is 
written to allow that return. A 
machine code routine can be 
much like a subroutine in BASIC, 
with the BASIC program conti¬ 
nuing from the place it left off 
once control is handed back to 
BASIC. 


Figure 2. ZX81 machine code loader 

10 POKE 16388,47 
20 POKE 16389,117 
30 LET X=30000* 

40 INPUT A$ 

50 IFA$ ="S" THEN STOP 
60 POKE X, VAL A$ 

70 LET X = X +1 
80 GOTO40 

Figure 3. Spectrum machine code loader 

10 CLEAR29999 
30 LET x = 30000 
40 INPUT a$ 

50 IF a$ ="s" THEN STOP 
60 POKE x, VAL a$ 

70 LET x = x + 1 
80 GO TO 40 


Lowers RAMTOP to 
address 29999 


RAMTOP to 29999 


Figure 4(a) 

Example 1. Simple return to BASIC 


RET 


201 


Figure 4(b) 


Example 2. Load a number into BC (i) 


LD B,1 

6,1 

LD C,50 

14,50 

RET 

201 

Load a number into BC (ii) 


LD BC,500 

1,244,1 

RET 

201 


Like RETURN in BASIC which I 
ends a BASIC subroutine, there 
is a machine code instruction ; 
which ends a machine code 
subroutine. In assembly 
language this mnemonic is RET; 
the machine code value is 201. 
You'll see this in most of my ex¬ 
amples, for without it (or 
something similar) the computer 
cannot hand back control to 
BASIC. The result of this would 
be that the computer continues 
withoutyou being able tostop it, I 
or it gets totally confused — and I 
crashes! The only solution to * 
either of these is to pull out the | 
power lead, which wipes 
everything from RAM, and start 1 
again. This is one of the main 
frustrations of machine code, 
for if you make the slightest er 
ror, a'crash' is likely, which 
means you lose everything you 
placed into the computer. The 
golden rule of machine code is to 
save on tape any machine code 
BEFORE you run that machine 
code — just in case. 


16 -bit registers 


Earlier, I mentioned that there 
are several stores of data in the 
CPU called registers. Each 
register holds an 8 bit number, 
giving a range of 0 to 255. The 
Z80 has the facility for combin¬ 
ing certain registers, such that 
the combined register can hold a 
1 6-bit number. This provides an 
effective range of 0 to 65535. 
The combined registers are H 
with L, D and E, and B with 
C.H,D, and B are the 'high' 
bytes, while L,E, and C are 'low' 
bytes. The 16-bit number is 
calculated as 256 times the 
value in the high register plus the 
value in the low register. 

You may have noticed from 
the USR instructions given 
earlier that a machine code 
routine can give a numerical 
value to BASIC, which can be 
printed on the screen (PRINT 
USR. . . ) or assigned to a 
variable(LETT= USR. . . ).The 
number handed to BASIC is the 
1 6-bit number in the BC register 
at the time of the return to 
BASIC. The easiest way to 
demonstrate this is to try a few 
examples. 








Machine code 
Examples 


Simple BASIC loader routines j 
for the ZX81 and ZX Spectrum 
are shown in Figs 2 and 3. The J 
ZX81 version assumes a 16K 
RAM pack is fitted. First type the 
loader into your computer, then 
save the routine on tape. 

All the examples given in this I 
article will work on both 
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machines; these are shown in 
Fig.4. To try the examples, RUN 
the loader program, and enter 
the numbers on the right hand 
side of Fig.4., ending with an 's' 
to terminate the loading routine. 
For instance, in example 1, you 
just enter 201 followed by 's', 
and in example 2(1) enter 
6,1 ,1 4,50 ,20 1 (pressing 
NEWLINE/ENTER after each 
number) and end with 's'. 

All you have in example 1 is a 
simple return to BASIC. So, after 
you have loaded the single byte, 
and activated it with RAN¬ 
DOMIZE USR 30000 nothing 


happens. However, you may 
like to consider it an achieve¬ 
ment to enter a machine code 
routine, and return safely from 
it! Its just like a BASIC 
subroutine in which the first line 
is RETURN. If you use PRINT 
USR 30000, then a number is 
printed on the screen. It should 
be 30000; the USR routine puts 
this number into BC as well as in¬ 
to PC, so this is the number 
which is in BC on return to 
BASIC, and so is printed on the 
screen. The remaining examples 
in Fig.4. all modify the contents 
of BC before the return to BASIC 


so use PRINT USR 30000 with 
all of these to see the effect. 

In example 2(1) the B and C 
registers are loaded with 2 
numbers 1 and 50 respectively. 
Notice that the opcode(LD B) is 
followed by the operand (1) the 
number loaded in B; similarly the 
operand 50 follows the opcode 
(14) to load a number into C. 
The BC register pair now con¬ 
tains (1 x256) + 50 =306; this 
is the number you should see 
printed on the screen. 

A different way of loading a 
number into BC is shown in 
2(1 1). A single opcode (1) in¬ 
structs the CPU to load the next 
two numbers into BC. Note the 
first number (244) is loaded into 
C, and the second into B. This is 
a machine code convention — in 
a 2 byte number, the low byte is 
dealt with first, then the high 
byte. LD BC, number is a 3 byte 
instruction, the first byte is the 
opcode, followed by 2 operand 
bytes. There are similar instruc¬ 
tions to load the HL and DE 
registers, one at a time, or as a 
pair. 

In example 3, the contents of 
the HL register are loaded into 
BC before turn. It is possible to 
load the contents of any one 
register into another, but there 


are no instructions which move 
one register pair to another. The 
result you see printed on PRINT 
USR 30000 may well vary, as 
this depends on the contents of 
HL at the time of calling the 
routine.The final example 
mimics the BASIC instruction 
PRINT PEEK 30000. The B 
register is loaded with 0, and the 
A register is loaded with the con¬ 
tents of byte address 30000. 
The brackets around 30000 in 
the assembly language instruc¬ 
tion LD A,(30000) means 'the 
contents of'. As there is no in¬ 
struction LD C,(30000), we 
have to load this byte value into 
A first, then transfer it to C with 
LD C,A. Address 30000 con¬ 
tains the first byte of our 
machine code routine, so you 
should see 6 printed on the 
screen. 

So far, the machine code ex¬ 
amples have not been earth- 
shattering, but, as it is said, from 
acorns (small a!) mighty oaks do 
grow. So, if you've got this far, 
and followed most of what I 
have said, then in the next issue 
of ZX Computing, I'll be in¬ 
troducing more of the instruc¬ 
tion set, and have a few more 
examples, some which might 
just produce a "wow". 


Figure 4(c) 

Example 3. Load the contents of HL into BC 



LD B,H 


68 

LD C,L 


77 

RET 


201 


Figure 4(d) 

Example 4. PEEK an address in memory 



LD B,0 

6,0 


LD A,(30000) 

58,48,117 

LD C,A 

79 


RET 

201 
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Tortoise wise 

or lines from a parent who 
gets left behind by 
David Stewart_ 

My twelve year old son is looking miserable. 

"What's the problem son? Can I help?" I use my most 
sympathetic tone to convey parental concern. 

"Only if you know how to get infinite lives or produce the 
kind of screen graphics in an Ultimate game." 

He stands up and head bowed leaves the room. 

I turn to his nine year old brother. "What's the matter with 
him?" I ask. "Infinite Life? Ultimate Game? It's a bit deep 
isn't it?" 

"You can't help us. You don't know enough." He joins 
his brother upstairs in their room . They have left me behind 
again. 

We parents have always had a lot to cope with. 
Masochists call it the Joys of Parenthood. But it's getting 
worse. The "Joys" I mean. 

Oh I can handle their pop music and their spray on jeans. 
When I dyed my hair green and had my nosed pierced all I lost 
were my friends and a little blood. Break dancing is only likely 
to cripple me or advance my arthritis. Nothing to worry about 
as long as I stay in touch with my growing sons. 

No, the real threat to my cerebral equilibrium and self 
respect comes from a home computer. This one is called 


Spectrum. Before that we had another called ZX81. And I've 
tried. Heaven knows I've tried, and I'm still trying to get on 
with these visitors from the future. 

But no matter how hard I try to "get it all together" 
computer-wise, in no time at all it's all hanging out and falling 
apart. 

Remember the tale of the Tortoise and the Hare? Well I'm 
the T ortoise and I've got at least TWO hares to contend with. 
Tortoise-wise, I'm losing the race not to mention what little 
dignity I've got left as a middle aged parent. 

Wasn't there a time not so long ago when parents were 
supposed to know everything and be able to do most things? 

I'll bet I'm not alone either. Tortoise-wise. I'll bet there's a 
Tortoise like me in practically every other home in Britain 
who gets the Jet Set Willies and the Yoodeegees a hundred 
times a week. Not to mention having our numbers Randomis¬ 
ed and our Variables Poked. And I'm not sure but I think I may 
have been bytten once or twice. 

"He doesn't even know what BASIC means", they scoff 
when their friends come round. 

"I do I do. It's a computer language." 

"Oh big deal, what does it stand for?" 

"Wait....I did know, I read it in a book. I've just forgotten 
that's all. I've got other things to thinkabout apart from com¬ 
puters you know". 

"Like what?" they ask innocently. 

"Well we don't know that one. It's probably for the BBC 
or the Commodore 64. Dad, when can we have another 
Spectrum? It's boring with only one. Then you could buy us 
micro drives for our birthday and a Modem for 
Christmas." 

Is there such a thing as a microdriving licence I wonder. 
Tortoise-wise it's going to be a long race I fear. 
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YOU HAVE THE BEST SOFTWARE 
AND YOU ARE FASTER.” 


(V. Kressler, Switzerland.) 


Software Supermarket is a very different kind of software shop. First, we actually play all the programs ourselves - and choose just the best to offer you. 
Second, we never advertise a program until we have it in stock. Third, we send FREE with your order our unique catalogue of Spectrum/Commodore/BBC 
best - which quotes all the reviews, gives detailed program descriptions and even lists load times! And, most important of all, WE ALWAYS TRY TO SEND 
OUT YOUR PROGRAMS ON THE SAME DAY WE GET YOUR ORDER. U.K. prices include VAT: export prices are the same (plus p&p). To order by 
VISA/ACCESS call 01 789 8546 at any time, 24hrs a day. We’re not the cheapest, but our customers tell us we’re the fastest - and we only sell the best. Try us 
once. We know you’ll be back for more. 


48K SPECTRUM ONLY 


ZAXXON 


This is the Official Zaxxon. 1 or 2 players. The famous 3D 
diagonally scrolling graphics. Attack the enemy’s floating 
fortress, then there’s a dogfight in space - and you’re still far from the deadly Zaxxon robot. 
STICKS: Kempston, Interface2 (U.S. Gold) £7.95 

CHITR ¥ ^he most eager ^ awaite d adventure of 1984. Does for 

Conan Doyle what The Hobbit' did for J.R. Tolkien - 
and it's written by the same programmer. The action takes place in Victorian London and 
you, as Holmes, must unravel the mysterious cases that turn up. 800 word vocabulary and 
graphics, too! NO STICKS. (Melbourne House) £14.95 

Claims to be the longest single-load program ever 
O A AA written for the Spectrum. From the 'Halls of the 
Things’ people. 256 sectors of galaxy to fly around zapping. 5 skill levels. And CUSTOMISE 
feature lets you personalise the game, too. STICKS: Kempston, Interface2, Cursor. 

(Design Design) £7.50 

THE WRATH OF MAGRA 


BEACH HEAD 


"A multiscreen arcade game that is very close 
to being perfect, graphically, it is astonishing." 
(PopCompWkly). A whole war on one tape! Decide how you will invade the island, then air- 
sea battles, tank landing, thep The Fortress! SAVE Hall of Fame. STICKS Kempston, 

Interface2 (U.S. Gold) £7.95 


SYSTEM 15000 


ANABSOLUTEL Y WONDERFUL IDEA ... 

- _ _ _ ARTIFICIAL HACKING'Hacking has a 
wonderful appeal. ..System 15000 closely mimics a vast number of different databases and you 
have to hack your way around discovering passwords. ...as difficult and rewarding as any 
adventure game. "(PopCompWkly). NO STICKS (Craig) £9.95 


COMBAT LYNX 


FRANK N. STEIN 


"This is a 
great game 

and it could take a lifetime to solve it. ...well worth buying" (Micro Adventurer). This BLACK 
CRYSTAL sequel loads m 3 x 48K episodes of graphic adventure. FREE 158-page illustrated 
book. The biggest ever adventure! NO STICKS. (Microvision) £12.50 

"A MONSTER HTT! . Some 

delightful new hazards, such as ice 
which causes a bnlhantly animated skid!" (PCGames). 50 SCREEN horror/arcade platform 
game as you build your monster. Highly original with smashing graphics. STICKS Kempston, 
Interface2, Cursor. (PPS) £5.95 

niTHC 1TV HJT A I^OTRT A "It's like a breath ol fresh 
UEmXjO EiA IVlAl/nillA air. It is a completely new 

computer experience... brmgs the drama of the widescreen epic to computer software... a 
brave new idea ." (PopCompWkly). This is like nothing else you've ever played! Load the 
program, then load the sound cassette which synchronises music with your playing. Stars Jon 
Pertwee, Frankie Howerd, Ian Dury - and Mel Croucher! STICKS Kempston, Interface2. 

(Automata) £15.00 


"The 3D graphics are quite different to 
anything seen before on any micro... 
hills, valleys and fields move towards you in an astonishingly convincing way." (PCGames). 
Impressive air-to-ground battle simulation as you pilot your Lynx helicopter. Realtime combat; 
4 skill levels; 30 re-definable command keys. SAVE Hi-score ANY STICK EXCEPT 
KEMPSTON. (Durell) £8.95 


COMPLETE MACHINE CODE 


"THE BEST MACHINE-CODE TUTOR... no serious Spectrum programmer should learn 
machine-code without it. "(Crash). "Simple to use... the lessons are comprehensive enough to 
help even the beginner. ...an excellent introduction to assembly language.... very user- 
friendly. "(Sinclair User.) Over 70K of data loads m 4 parts from 2 cassettes. Helpful manual 
NO STICKS (New Generation) £14.95 


WHITE LIGHTNING 


"ALL YOU NEED FOR 
PROFESSIONAL GAMES 
PRODUCTION ." (HomeCompWkly). "The best package I have used, its features and flexibility 
are second to none" (PersCompNews). The key to professional games design; includes a 
separate 20K SPRITE DESIGNER. (Oasis) £14.95 


RETURN TO EDEN 'SNOWBALL' and the first 


Level 9 adventure with graphics. Over 250 locations, as much text and as many puzzles as 
before - but now there are 240 pictures as well! 'Snowball' still available, same price. NO 

STICKS (Level 9) £9.95 

TUI AT ¥ f® A ¥ f* 0 The easiest Program of ali to use. ...the manual 

vlvUllvAuV/ is by far the best." (PopCompWkly). The only 

Spectrum spreadsheet entirely m machine-code. Up to 99 columns by 250 rows. Insert/delete 
rows or columns. Bar-chart feature. Microdnver/printer compatible. NO STICKS. 

(Microsphere) £14.95 


AVALON 


"The entire adventure world is depicted in scrolling 3D 
graphics, an astonishing feat. "(PCGames). Truly amazing 
pictures as you explore 223 rooms and 32 tunnels on 8 levels, meeting around 100 characters! 
STICKS: Kempston, Inteface2. (Hewson) £7.95 


NEW! 32-PAGE CATALOGUE 


Latest edition has 32-pages of Spectrum/BBC/CBM64 best. One catalogue free with every 
order or send £1 cash or cheque now (no credit cards). Your £1 back with your first order! 


SOFTWARE SUPERMARKET VISA/ACCESS CALL 01-789 8546 (24hrs) 


To: SOFTWARE SUPERMARKET ( ZX 9 ) 

87 HOWARD’S LANE, LONDON SW15 6NU. 

(If you do not want to cut this magazine, write your order out clearly on plain paper 
I have a 48K SPECTRUM 

I enclose a cheque/PO made payable to SOFTWARE SUPERMARKET 
OR CHARGE MY VISA/ACCESS/EUROCARD/MASTERCARD 


No: 


ITT 

TTT 

TIT 

1 1 1 


Signature . 

Please write clearly. If we can't read it, you won’t get it. 

Name . 

Address . 


.Postcode: . 

PHONE NO:, if any, in case of query 


Program 


Postage & Packing UK add 75p per order 

Europe ADD £1.00 per program 
Outside Europe ADD £1.50 program 


Total Order 


Price 
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SPECTRUM/ZX81 ADVENTURE 



still has a few surprises for the unwary. 
Enter N Kidd’s program land enter the 
house - if you dare! 


There are a lot of adventure 
games currently available on 
mail order (most are rather ex¬ 
pensive) but a distinct lack of 
such games in magazines. This 
is just one of the reasons why I 
have written this game for the 
16K ZX81. There are several 
others! Firstly, I think people 
should enjoy playing the game 
and at the same time learn more 
about programming technique; 
secondly, I need the money! 

The idea of the game is that 
the player finds himself 
transported to an old house and 
must escape, but find the 
password and £100 before he 
reaches the exit. Just to make it 
difficult, he will encounter 
various problems on his way 
such as darkened rooms, locked 
doors and no floor but I will not 
reveal any more - it's up to you 
to find out with the aid of the in¬ 
structions. 

With a little knowledge of 
computing, a key to the 
variables I have used and a guide 
as to what each part of the pro¬ 
gram does, the game is easily 
adaptable and a lot of fun. 
Honest! i\w 


variable use 


M$(,) Monster string - holds the 30 monsters' names* 
W$(,) Weapons string - holds the 1 0 weapons you 
could find and use 

T$(,) Treasure string - holds the different types of 
hidden treasure 

0$(,) Object string - holds the 9 objects to aid you on 
your journey 

P$(,) Password string - holds the 9 different 
passwords that could be chosen 
Q$ Today's password 

R$ Your present weapon 

A$(1) Your 'guess' at todays password 

A$ 'Does all the work' string 

E$,K$,L$ Memory saving strings (saves printing out 
statements many times) 
l$(4) Objects you can use 

T The amount of treasure you can have (in £) 

I Injuries incurred during battle 

E Energy at present 

W Weapon code (R$ = W$(W)) 

Fight strength (depends on W, I and E) 


AAA,BBB 


MS 

A 

S$(64) 


KK,Z,WWE, 

F,K,G,X,A, 

B,00 


command 

Direction in which to move (representing cursor 
numbers) 

CHR$L = abbreviated character for either dark 
room, no floor or exit 
Strength of monster 

What will happen to you this turn? (in line 1 440) 
Will clear two lines of print but not destroy the 
rest of the display as CLS does (note S$(to 32) 
will only clear one line) 

Less important, hardworking variables sometimes 
doing more than one job 


Structure of the program 

Lines Function 

10-60 Defines monsters' names using ZX81 

READ/DATA routine 
65-120 Defines weapons 

120-145 Defines types of treasure 


This old house 


► 




5 


ZX COMPUTING DECEMBER/JANUARY 1985 


29 





























SPECTRUM/ZX81 ADVENTURE 


1 50-200 
205-240 
260-355 


370-380 

400-418 

425-900 


915-1005 


1010 

1030- 

1110 

1200 - 

1240- 

1410- 

1710- 

1780- 

2000 - 

9000- 

9100- 

9900- 

9990- 


1014 
1036 
1 114 
1235 
1426 
1670 
1770 
1981 
2080 
9095 
9130 
9930 
9994 


Defines objects that you may find 
Defines password 

Sets up screen display of house. Note the part 
that prints an * then later PEEKs the screen for 
these asterisks and changes them to an open/ 
closed door or a thin wall 
Inputs user's command 
Wait routine 

Move routine. Is it open/closed door or thin/ 
outside wall? If so has the player the necessary 
object to pass? If Y then look out for a darkened 
room etc., or the possibility of one coming soon 
Broken object routine. (Remember L$ = "So you 
throw it away") 

If lucky print todays password for a few seconds 

Broken weapon, find a less dangerous one 

Oh! back to the beginning 

Prepare monster data 

Battle with the monster 

Finding an object 

Finding a weapon 

Using an object 

Reaching the exit - the tests 

Print the instructions page by page 

Your new status (as a GOSUB routine) 

Setting up variables 
Saving program during running 


Now you should be able to adapt 
the program to your own re¬ 
quirements or add a few more 
objects, but watch out for 
memory overflow! To give you 
some idea of how this is done, 
the following is an example of 
how to put another word into 
the repetition of the password 
for today. 

1) For another four letter word 
(a respectable one!) 

Edit line 205 and place the 
new word directly after SNAP 
Edit line 210 and change it to 
P$(10,4) 

Edit line 21 5 and change it to 
F = 1 to 10 

Edit line 9990 and change it to 
A = INT(RND* 10) 

2) For a six letter word eg 
PIRATE 

Edit line 205, adding two 
spaces after every word and 
place the new word after 
SNAP . . Pirate. Now 
carry on as for 1) but 
substitute the 4 in line 210 for 
a 6. 

Simple but effective isn't it? 
Once you have got the hang of it 
you could almost completely 
change the program. 

For those with a Spectrum, 
line 320 can be changed to (I 
quote from the ZX81 manual) 
"Address of print position in 
display file can be POKEd so that 
print output is sent elsewhere.' 
Thus, line 320 now reads 'Print 
at F,G;' (don't forget the ;) and 
CHR$23 = "*". The other 
CHR$ values are: 

1 = 46 


. = 27 

|=128 
Inverse D = 1 69 
Inverse E = 1 70 
Inverse F = 1 71 

Note. There are only a few 
graphic characters to be careful 
with in this program, in general 
the following abbreviations 
have been used. 

1. Lower case letters on their 
own are inverse letters. 

2. Graphic characters are in¬ 
dicated by lower case "9". 

When a number of graphics are 
needed you will see notation as 
in line 301 (eg g3 + 9g6 + g4). 
This means a graphic found on 
key 3, nine of the graphics on 
key 6 and a graphic from key 4. 
Note "is" means "Inverse 
space" or graphics space. 

The following lines contain 
these notations: 

260, 270, 280, 292, 300 (e 
only), 301, 302, 370, 9060, 
9070. 

Despite the occasional spell¬ 
ing mistake, this is an excellent 
game and worth the time spent 
in entering it. The only problem 
Spectrum users may find is with 
the PEEK (PEEK 16398 + 256* 
PEEK 1 6397). This returns the 
character code of whatever is at 
the screen position specified by 
the previous line (see lines 
315/320). Replace with the 
SCREEN£(f,g) and the ap¬ 
propriate character number to 
allow for the difference in ZX81 
and Spectrum character codes. 


4 - L_iZ ! H $ = 

5 5HUE H$ 

7 FAST 
10 LET A$ = " 
GST,IMP,BAT,G 
HOUND,DEUXL,< 
G5LIN BIG SP; 
LOPS,PHEONIX 
uARuOYLfc : BE Hi 
UAMPIRE,HELL 
C,ELF, " 

15 DIM M$(3 
20 run F = 1 
25 LET K =1 
30 LbT M$(F 
35 LET A$=A 
40 Ir h$(1) 
45 LET K=K+ 
50 GOTO 30 
55 LET A$=A 
50 NEXT F 
6b LtT h$ = : 
ACK-KNIFE,DRG 
LIN,SCIMITAR, 


THIS OLD HOUSE* 


GIANT GNAT,TROLL,GH 
IA NT , ZOMBIE , WIZARD 
tzRPENT ,RAT,DRAGON,G 
DER,HYDRA.DEMON,CYC 
SPECTRE,SALAMANDER, 
HDER , JUBILEX , WITCH 
HOUND,HUGE GUARD,OR 

0,10 ) 

TO 30 

,K) =A$ (1) 

$(2 TO > 

= "," THEN GOTO 55 
1 

$ (2 TO ) 

SCISSOR,PEN KNIFE,J 
GER,FOIL,LANCE,JAUE 
AXE,SWORD," 


70 DIM W$(10 j10) 

75 FOR F=i TO 10 

60 LET K =1 

65 LET W$ * F , K) =A $(1) 

90 LET A $ =A $(2 TO ) 

95 IF A$ (1) = " , " THEN GOTO 110 
100 LET K=K+i 
105 GOTO 65 
110 LET A$=A$(2 TO ) 

115 NEXT F 
120 DIM T$(5,9> 

125 LET T$ (1) ^^BRONZE'' 

130 LET T$ (2) = *’5ILUER“ 

135 LET T$(3)="GOLD" 

140 LET T$ (4) ="PLATIGNUM" 

145 LET T$ (5) =**DIAMOND** 
lb0 LET A$="HAMMER,TORCH,KEY,PL 
ANK , FOOD , DRINK , BANDAGE . SPLINT .. PA 
35 WORD , ** 


160 
165 
170 
175 
ISO 
165 
190 
195 
200 
205 
RNIi 
210 
215 
i£ii0 
230 
240 
245 
250 
Lb0 


Din u$ * y , y \ 

FOR F=i TO 9 
LET K =1 

LET 0$(F,K)=A$(1) 

LET A$=A*(2 TO ) 

If" A$ (1) = " , " THEN GOTO 195 
LET K =K +1 
GOTO 170 
L tzT H $ = A $ (2 TO ) 

NEXT F 

LET A$= M FISHCHIPEGGSCLAMFGU 
E C HAT CL A P SNAP ** 

DIM P$(9,4) 

FOR F=i TO 9 

LET P$CFj =A$(1 TO 4) 

LET A$=A$(5 TO ) 

NEXT F 
GOSUB 9900 
L? uTu y 0 0 0 

print 


l ^ * * * * 


^ + + + 


?55 FOR F = 1 TO 7 
270 PRINT 
*** + *! 

260 PRINT 

290 NEXT F 

292 fhINI :: M + + + 

* + + + ^ B” 

295 fhINT AT 16 .0; 


300 PRINT PT 2,1;*’."; AT 1.2;"." 
AT 15,29; "g";AT 1,1; "G" 
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305 FOR F = i TO 15 
310 FOR 6=1 TO 29 
315 PRINT AT F,G; 

320 IF PEEK (PEEK 16393+256*PEE 
K 16399)023 THEN GOTO 340 
325 LET X=INT (RND*5) 

330 LET A$=CHR$ (((X=0)+3)+((X = 
1) *27) + ( ( X =2) *46) + ( (X =3) *27) + ( (X 
=4)*27)) 

335 PRINT RT F,G;A$ 

340 NEXT G 

345 NEXT F 

350 POKE 15415,0 

355 5L0U 

360 GOSUB 9100 

370 PRINT AT 23,0; “fflOUE,SPIT OR 
gPUE ?“ 

375 LET A$=INKEY* 

350 IF NOT (A$=“M“ OR A$=“W :: OR 
A$=“S“) THEN GOTO 375 
355 IF A$=“S“ THEN GOTO 9990 
390 PRINT AT 23,0; S* ( TO 32) 

395 IF A$=“H" THEN GOTO 425 
400 IF T<5 THEN LET E=E+.5 
405 IF T<5 THEN GOTO 415 
410 LET T =T-5 
415 LET E=E+2 
415 LET A = 1 

419 GOSUB 9100 

420 GOTO 915 

425 PRINT AT 23,0;“LEFT-g,DOUN- 
B/UP-a,RIGHT-S ?“ 

430 LET A$=INKEY$ 

435 IF NOT (A$ = “5“ OR A$=“5“ OR 
H$ = :s 7“ OR A$=“3“ ) THEN GOTO 430 
437 PRINT AT 23.0;5$ ( TO 32) 

440 LET AAA=(A$=“6“)-(A$=“7“) 

445 LET BBB = (H$ = “3") - CA$ = “5“) 

450 PRINT AT AA+AAA.BB+3BB; 

455 LET Z =PEEK (PEEK 16395+256* 
PEEK 15399) 

460 IF 2-0 125 THEN GOTO 455 
465 PRINT AT 22.0; “THICK UALL,Y 
OU BANG YOUR NOSE. YOU CRN NOT 
GO THRT WRY:- 

470 IF INKEY$ = "" THEN GOTO 470 
475 PRINT RT 22,0;5$ 

450 GOTO 370 

455 IF Z <>27 THEN GOTO 515 
455 PRINT RT 23.0;“OPEN DOOR,Yu 
U UALK THROUGH:-“ 

457 IF INKEY$=““ THEN GOTO 457 
455 PRINT RT 22.0:3$ 

490 GOTO 510 

515 IF Z <> 45 THEN GOTO 575 
520 PRINT RT 23,0;“CLOSED DOOR, 

525 FOR R=1 TO 4 

530 IF 1$(R)= “ K“ THEN GOTO 550 
535 NEXT R 

540 PRINT E$;“KEY:-“ 

545 GOTO 470 

550 PRINT K$; iS KEY : -“ 

553 LET E =E- , 5 

555 IF INKEY$=““ THEN GOTO 555 
550 PRINT RT 23.0;S$( TO 32) 

565 PRINT RT RR+RRR . BB+BBB; “ . “ 
570 GOTO 450 

575 PRINT RT 23,0; “THIN WALL , “; 
550 FOR R =1 TO 4 

535 IF I$(A)="H“ THEN GOTO 600 
555 NEXT R 

590 PRINT E$;“HAHHER: 

595 GOTO 470 

600 PRINT K$;“HRHMER:-“ 

603 LET E =E-* 5 
605 GOTO 555 

610 PRINT RT RR+ (RRR*2) , BB+ (BBB 
* 2 ) ; 

611 LET L=PEEK (PEEK 16395+256* 
PEEK 16399) 
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512 IF L =159 THEN GOTO 670 

613 IF L =171 THEN GOTO 730 

614 IF L =170 THEN GOTO 2000 
blB LizT u = J_NT (RND*2) 

617 IF R =0 RND RR<>2 RND BB< >2 
RND RND>.35 THEN GOTO 665 

615 LET R =INT (RND*6) 

619 IF R =0 THEN GOTO 665 

620 PRINT RT RR.BB;“ “ 

530 LET AA=AA+(AAA*2) 

540 LET BB=BB+(BBB*2) 

650 PRINT RT RR.BB;“G“ 

555 LET E =E-.5 

660 GOTO 910 

665 IF B=0 THEN GOTO 700 
670 PRINT RT 22.0;“THE ROOH IS 
DRRK, “;RT RR+(RRR*2),BB 

+ (BBB*2) ; “g“ 

650 FOR F=i TO 4 

690 IF I$(F)=“T“ THEN GOTO 750 
700 NEXT F 

710 PRINT RT 23.0; E$; “TORCH: - !! 
720 IF INKEY*=““ tHEN GOTO 720 
730 PRINT RT 22.0;S$ 

740 GOTO 370 

750 PRINT RT 23,0;K$;“TORCH:; 
RT RR+(RRR*2),BB+(BBB*2);“ “ 

755 LET E =E-,5 

750 IF INKEY$ = ““ THEN GOTO 760 
765 PRINT RT 22.0;5$ 

770 GOTO 520 

750 PRINT RT RR+ (RRR*2) ,BB+(BBB 
*2);“S“;RT 22,0;“THE ROOH HRS NO 
FLOOR, 

790 FOR F = 1 TO 4 

500 IF I$(F)=“P“ THEN GOTO 370 
620 NEXT F 

330 PRINT RT 23,0;E$;“PLRNK: 

340 IF INKEY*s"" THEN GOTO 340 
350 PRINT RT 22.0:5$ 

360 GOTO 370 

370 PRINT RT 23,0;K$;“PLRNK:; 
RT RR+(RRR+2):BB+(BBB*2);“ “ 

375 LET E =E- 5 

350 IF INKEY$=““ THEN GOTO 550 
390 PRINT RT 22.0;5$ 

900 GOTO '620 

915 LET R =INT (RND*13) +1 
913 IF R =13 THEN GOTO 1200 
920 GOTO 920+(10*9) 

930 FOR F = 1 TO 4 

931 IF 1$(F)=“H“ THEN GOTO 934 

932 NEXT F 

933 GOTO 1200 

934 PRINT RT 21.0;“YOUR HRHMER 
HANDLE HRS BROKEN.“;RT 22.0;L$ 

935 IF INKEY* = "“ THEN GOfO 935 

936 PRINT RT 21.0;5$ 

937 LET 1$ (F) = “-“ 

933 GOSUB 9100 

939 GOTO 1200 

940 FOR F=1 TO 4 

941 IF I$(F)=“T“ THEN GOTO 944 

942 NEXT F 

943 GOTO 1200 

944 PRINT RT 21.0;“YOUR TORCH B 
RTTERY IS FLRT.“;Rt 22,0;S$ 

945 GOTO 935 

950 FOR F = 1 TO 4 

951 IF I$(F)=“K“ THEN GOTO 954 

952 NEXT F 

953 GOTO 1200 

954 PRINT RT 21.0;“YOU FIND YOU 
R KEY IS R PIRNO KEY";AT 22,0;L$ 

955 GOTO 935 

950 FOR F = 1 TO 4 

951 IF I*(F)=“G“ THEN GOTO 964 
962 NEXT F 

953 GOTO 1200 

954 PRINT RT 21.0;“YOUR PLRNK H 
RS WOOD-WORM. “;Rt 22,0;L$ 
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955 GOTO 935 

970 FOR F=i TO 4 

971 IF 1$ (F) ="F" THEN GOTO 974 

972 NEXT F 

973 GOTO 1200 

_ 974 PkIN I hT 21,0; " YOUR FOOD HR 
S GONE OFF.";RT 22. 0 ;L$ 

975 GOTO 935 

930 FOR F =1 TO 4 

931 If- I$(F)="D" THEN GOTO 934 

932 NEXT F 

933 GOTO 1200 

yt?4 PRINT hT 21,0; "YOUR DRINK H 
AS EURPORATED. "; RT 22 , 0 ;L$ 

935 GOTO 935 

990 FOR F = I TO 4 

991 IF 1 $(F)= "B" THEN GOTO 994 

992 NEXT F 

993 GOTO 1200 

9y4- PRINT RT 21,0; "YOUR BRNDRGE 
IS TORN.";AT 22.0;L$ 

995 GOTO 935 

1000 FOR F=i TO 4 

1001 ir i$i:f)="S" then goto 1004 

1002 NEXT F 

1003 GOTO 1200 

1004 fkINT RT 21,0;"YOUR SPLINT 
HRS SNAPPED.";RT 22,0;L$ 

1005 GOTO 935 

1010 If- KND > . 5 THEN PRINT RT 22, 
0;"YOU FIND THE PASSWORD,IT IS " 
;O $; "REHEHBER IT." 

1011 FOR R=1 TO 30 

1012 NEXT fi 

1013 PRINT RT 22.0;S$ 

1014 GOTO 1780 

1030 PRINT RT 21,0;"YOUR ";R$:" 
IS BROKEN" 

1031 LET W=U-4 

1032 IF U<1 THEN LET U=1 

1033 PkINT RT 22,0;"YOU FIND R " 

; Li* iiJi •«*._«* 

1034 "LET 'R$=W$ (U) 

10P5 IF INKEY$=“" THEN GOTO 1035 

1036 PRINT RT 21.0;5$ 

1037 GOSUS 9100 

1038 GOTO 1200 

1100 If- INT (RND*3)<>0 THEN GOTO 
1H00 

1110 PRINT RT 21,0;"YOU ARE TRAN 
SPORTED BACK TO THE START:-";AT 
RR,BB;" ";RT 1,1;"G" 

1111 LET flfi=l 

1112 LET BB =1 

1113 IF INKEY $ ="" THEN GOTO 1113 

1114 PRINT RT 21,0;5$ 

1116 GOSUB 9100 

1200 LET fl =INT (RND*4) 

1210 If- R =0 THEN GOTO 1440 
1220 LET B=INT iRND*30)+1 
1230 LET HS =INT (RND* (2.65*5) ) +1 
1235 LET 00=HS 

1240 PRINT hT 22.0;"YOU MEET fl " 
M$ (B) ; TAB 0; "STRENGTH = " ; MS; TAB 
16;"SIGHT OR SAY 7" 

1250 LET A$=INKEY$ 

1L&0 Ir NOT (H$ = "F“ OR fi$="P") T 

HEN GOTO 1250 

1265 PRINT RT 22.0;S$ 

1270 IF A$="F“ THEN GOTO 1300 
1280 LET T = INT (T-(00*RND) ) 

1235 IF T <0 THEN LET T=0 
1283 GOSUB 9100 
1290 GOTO 1430 

1-00 Ir S>0 AND I <5 THEN GOTO 13 
50 

1310 PRINT RT 22,0;"YOU ARE TOO 
WEAK,YOU MUST PRY:-" 

1320 IF INKEYJ = "" THEN GOTO 1320 
1330 PRINT RT 22.0;5$( TO 32) 

1340 GOTO 1280 

13b0 IF 1, 2*MS > S AND RND > . 4 THEN 


LET 1=1+1 

1370 LET MS=INT (MS-( ( (RND*2) +1) 
*13/1.75))) 

1371 Ir MS <0 THEN LET MS=0 

1372 Ir MS<.001 THEN LET MS=.001 
1 P.'P IK MS <.0005 THEN GOTO 1400 
13B0 Ltf r=r- ( ( (RND*2) * (MS/3.5) ) 

1331 IF F < 0 THEN LET F=0 
13Sh IF F<.0 I THEN LET F=,01 
1383 GOSUB 9100 

1335 IF INT MS<=0 OR (S>1.S*M6 fl 

ND RND>.5) THEN GOTO 1400 

lSgO PRJTNT RT 22,0; "THE ";M*(B); 

HRs h 3TRENGTH=";INT MS;RT 23, 
0;"SIGHT OR SAY ?" 

1393 GOTO 1250 

1400 LET A=INT (RND*5)+1 

1410 PRINT AT 22,0;"THE “;M$(B); 

.. D ? FtflTED *'; AT 23,0; "YOU FIND 
";T$ i.h.i ; " 

If90 Ir INKEY$=“" THEN GOTO 1420 
LET T =T + (INT (A* (1.25* (1+(O 
U/15JI+RND))) 

1426 PRINT RT 22,0:5$ 

1427 GOSUB 9100 

1440 LET fl =INT (RND*11) 

1445 Ir A =10 THEN GOTO 1730 
1450 Ir h=0 THEN GOTO 1700 
14&5 IF H =9 THEN GOTO 1010 
1470 PkINT hT 21,0;"YOU FIND R " 
; U$ i.h) 

1430 PRINT RT 22,0;"SICK IT UP 0 
R BEhUE IT ?" 

14y0 LET A$=INKEY$ 

1300 Ir NuT (R$ = "P" OR R$="L : 'i T 
HEN GOTO 1490 

1510 Ir fi$="L" THEN GOTO 1690 
15k 0 FOR F=i TO 4 

i§2i 5 exI*f F)= "''' then goto 1633 

|, 5y0 . ,? HlN! AT 23,0; "WHICH ITEM W 
ILL YUU DROP "• 

1600 LET R$=INKEY$ 

1610 Ir NOT (fi$ > ="A" AND R$ •; ="T” 

.i THEN GOTO 1500 

16H0 FOR F=i TO 4 

1&30 Ir 4$(F;i=fl$ THEN GOTO 1580 

1640 NEXT F 

lt>50 PRINT fl! 23,0; "YOU HRUE Nnr 

GOT A """; fl$; *•*■■■ ; 

Ik INKtY$ = “" THEN GOTO 1660 
Ib&S KKlNi hT 23.0;5$( TO 62> 
1&70, GOTO 1590 
1680 LET 1 $(F)=0$(fl,1 ) 

1690 KKIN f h! 21,0;S $;S $( TO 62i 

1693 GOSUB 9180 

1700 LET A =INT (RND*10) +1 

1710 KKINT RT 22,0;"YOU FIND fl " 

;W$i.fl.i;fli y3,0; ''Sick IT up op gE 

HUE IT 7" 

1720 LET fl$=INKEY$ 

17—0 Ir Nui ( H $ =" P " OR fl$ = "L"'i T 
HEN GOTO 1720 

1740 Ir fl$="L“ THEN GOTO 1770 
1750 LET R$ =W $(R) 

1750 LET W=R 

1770 PkINT hi 21,0;S$;S$( TO 62) 
1775 GOSUB 9100 

17S0 kkIN 1 H! 21,0; "USE OBJECT 

(S/ffl) " 

17y0 LET fl$=INKEY$ 

1793 Ir H$ < >"Y" RND fl$<>“N" THEN 
GOTO 1790 

| 7 f| l! " = THEN PRINT RT 21, 

1300 IF A$="N“ TH5N GOTO 360 
1310 PRINT hT 22,0;"WHICH OBJECT 

1815 IF INKEY$ < >"" THEN GOTO 181 

1320 LET R$ =INKEY$ 
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SPECTRUM/ZX81 ADVENTURE] 


ls 30 If Nui (fi$>="fi" AND fi$;="Z 
THtN GUTO IS20 
1840 FOR F=I TO 4 

ill! SexPf F) " fl$ ™ EN G0T0 


1370 fkINT AT £3,0;"YOU HRUE NOT 
GOT H """;fi$; : 

Ij: INKEY*="" THEN GOTO 1880 
lt?85 PRINT HT 21,0;S$;S$( TO A 2) 
1890. GOTO 1780 

1900 I,- fi$="r" OR fi$="D" OR fi$ = " 
8 UR H$="S" THEN GOTO 1930 

« R = N X £j T 23,0.1 "YOU CRN ONLY 
Use sa§§ NOW: -" 

1920 GOTO I860 
1930 LET 1$ (F) 

1940 IF fi$="F“ THEN LET E =E + 

1950 IF fi$="D" THEN LET E=E + 1 
1960 Ir H$="B” THEN LET 1=1-1 
1970 IF H$="S" THEN LET 1=1-3 
1974 IF I<0 THEN LET 1=0 

IfZS ^ ri L 4T rt 21,0; S$; S$ < TO 32} 

1930 IF RND>,6 THEN GOTO 1788 

1931 GOTO 368 

2008 PRINT RT Rfi,BB;" ";RT 15,29 

; ‘ G" 

2001 PRINT RT 21.0;"YOU HfiUE nga 
CHED THE EXIT,WHAT IS THE PASSU 
ORD ?" 


2018 GOSUB 3888 
2815 PRINT RT, 23,0;" 

28 28 11- fl$»Si THEN PRINT RT 21, 
0; "2ES2§,THE PRSSUORD URS “ ; 0$ . " 
";fl; 22,8;"THE GUARDIAN UIL 
L NOW BEHEAD YOU" 

2021 Ir fi$ < > 0$ THEN GOTO 9999 
2825 PRINT RT 21,8:5$ 

2038 PRINT RT 21^0;"THANK YOU,NO 
U PLEASE FRY THE","GUARDIAN THE 
TOLL.:- " 

2835 IF INKEY*=“" THEN GOTO 2835 

2836 PRINT RT 21,8:5$ 

2840 Ir NOT <T>=i00) THEN PRINT 
RT 21,0;“S,YOU HRUE NOT GOT ENOU 
GH MONEY,THE GUARDIAN WILL NOW B 
EHEflD YOU" 

2841 IF T <188 THEN GOTO 9999 
2058 LET T =T-188 

2068 GOSUB 9188 
2865 LET SCOR =T*U 


2078 FRINT RT 21,0;"YOU HRUE ESC 
APED THIS OLD HOUSE AND GAINED £ 
11 ; T; " AND h “ ; W$ (U) ; " RS fl SOUUE 
NIR ; SCOR 

2871,GOTO 9999 

3800'" Ir INKEY $ < > “ " THEN GOTO 388 
8 

3805 LET fi$="" 

3018 FOR A =1 TO 4 

3828 IF INKEY$="" THEN GOTO 3828 
3838 LET R$=fl$+INKEY$ 

3848 PRINT RT 23,8;fl$;“ " 

3058 Ir INKEY$< >“" THEN GOTO 385 
0 

3860 NEXT fi 
3078 RETURN 
9008 CLS 



9802 PRINT "INSTRUCTIONS:-" 


9003 PRINT "YOU FIND YOURSELF TO 
ANSPORTED TORN OLD HOUSE,FROM WH 
ICH YOU MUSTESCfiPE. THERE IS ONLY- 
ONE EXIT," 

9084 PRINT “AND IT IS GUARDED,TH 
E GUARDIAN","WILL ONLY LET YOU P 
ASS IF YOU","PRY HIM £188 TOLL A 
ND TELL HIM THE PRSSUORD." 

9885 PRINT " YOU WILL COLLECT MO 
NEy (IN THE FORM OF TREASURE)AFT 
ER KILLING",“MONSTERS.YOU WILL B 
E TOLD HOW WELL OFF YOU ARE IN 


THE FORM OF " 

y08b FKINT " INJURIES, ENERGY, WEAP¬ 
ON, sTfENGTH, YOU CAN ONLY FIGHT I 
r YOU HRUE ASTRENGTH GREATER THA 
N ZERO AND " , "LESS THAN F±UE IN-J 
URIES.YOU MAY INCREASE YOUR ENER 
GY BY EITHER" 

9887 fkINT “CONUERTING MONEY INT 
0 FOOD, OR ".."FINDING FOOD/DRINK 
.YOU CAN HEAL","INJURIES USING B 
ANDfiGES/SPLINTS.PRESS ANY KEY ." 

9888 SLOW 

9809 IF INKEY$ = “" THEN GOTO 9889 
9018 CLS 

9011 PRINT "IF YOU CANNOT FIGHT 
YOU MUST PAYTHE MONSTERS TO GO fi 
WAY.","THE PASSWORD CAN BE FOUND 
AROUNDTHE HOUSE.O NCE FOUN D YOU 
MUST" , “REMEMBER IT miiiJMl .THF H 
OUSE IS" 

9812 PRINT “UERY OLD,SO TO ENTER 
SOME ROOMS YOU MAY NEED A TORCH 

<IP IT IS DARK) , A PLANK(IF THE 
FLOOR IS ROTTEN),fi KEY(IF THE 
DOUR IS LOCKED),fi HAMMERiIF 
THERE IS fi THIN WALL)." 

9813 PRINT "YOU CAN ONLY CARRY F 
OUK OBJECTS AND ONE WEAPON AT ON 
t TIME,THE BETTER YOUR WEAPON(W 
ORK OUT HOW IMPORTANT IT IS)THE 
GREATER YOUR" 

y814 PRINT "AND THE MONSTERS STR 
PNGTH AND THE MORE TREASURE WO 
N OR LOST, PRESS ANY KEY." 

U015 Ir INKEY$ = "" THEN GOTO 9815 
9016 CLS 

y017 PRINT "ABBREUIATIONS = " 

98id PRINT "3-EXIT","g-fi DARK RO 
OM“,"S-NO FLOOR",“1-THIN WALL"," 
I—LOCKED DOOR"; 

y01y KKINT ,“G-YOU",“g-BRICK UAL 
L","H-HAMMER",“T-TORCH","K-KEY", 
“P-PLANK",“F-FOOD","D-DRINK","B- 
BANDAGt","S-SPLINT",“.-OPEN DOOR 
"," -ROOM" 

y07u fkINT ,,,,"-PRESS ANY KEY.: 


9038 IF INKEY$=“" THEN GOTO 9888 

9885 FAST 

9898 CLS 

9095 GOTO 268 

9180 IF E < 8 THEN LET E=8 


9111 IF Z <8 THEN LET Z = .1 
9115 LET S=Zi(1+(W/4)) 

9128 PRINT AT 20,8; ; S 


9105 PRINT AT 17,8; 

■ i="; i; " 

AT 19787 _ 

9118 LET Z =E—I 



9138 

9988 

9901 

9982 

9983 

9984 

9985 

9986 

9987 

9988 
A989 
9918 
Y : - 

9911 

9912 

9913 

9914 

9998 
9992 
9994 

9999 


kETUwN 

LET A =INT <RND*9)+1 
LET 0$=P$«A) 

LET R$=W$C1) 

LET I$=”-" 

LET T =8 
LET 1=8 
LET E =3 
LET W =1 
LET fifi =1 
LET BB =1 

LET L$=“SO YOU THROW IT AUfi 
DIM 5$ (64-) 

LET £$ ="YOU HRUE NO " 

LET K$="YOU USE YOUR " 

PFTI «r~‘Ki 

LET H$= :: THI5 OLD HOUSE” 

ShUE h$ 

GOTO 375 
PHU5E 4-E4- 
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Moreexritinq 
games for \ourZX 


Athlete Super Bridge 

So you didn t make the Olympics ? Never For beginners and experts alike 

mind, here's a selection of track and field Designed to give above average players 

events where you can show the selectors a good run for their money and to give 

how you compare against some tough beginners an excellent introduction 

opposition Sprm ts(l 00m & 400m), without the worry of an impatient 

Hammer Throw. Hurdles (110m&400m). partner 


Make Music 

A music synthesizer program designed 
to compose 3-part harmonies when used 
with the Ton, Fuller and Timedata sound 
boxes or any other using the A Y-3-8912 
chip where the OUT command is 
known. 'Brilliant' - ZX Computing. 



Buffer Adventure 

Featuring the real-life characters who 
workat Buffer Micro. Dare you unravel 
the mysteries behind the shop? Are the 
people who serve you quite as weird as 
they seem? An amusing, pun-laden 
adventure 


Mysterious Fairground 

All the fun of the fair, plus unimaginable 
terrors in the House of Horror and the 
Ghost Tram before you can find the five 
items of treasure hidden somewhere in 
the Fairground. 


Pools Predictions 

Score draws, no-score draws, home and 
away wins in this menu-driven program 
to help you fill m that winning coupon. 
English/Scottish leagues and Australian 
leagues for all year round success. 



Racing Predictions 

Covers the flat racing season at the touch 
of the keyboard - all the major courses 
catered for in this user friendly 
prediction program Pick the first three 
home with confidence - not a pint 


Card Games 

CRIBBA GE is the most fascma tmg of this 
series, produced m response to 
Cnbbage addicts'requests Also on the 
same cassette are PAIRS, BINGO and 
PATIENCE. 


Mad adventure requiring cool logical 
thinking to escape from the asylum and 
travel the world following the clues, Uses 
all but 8 bytes of the Spectrum's 48k 



All prices include VAT. Add 75p p&p or call in 
person at Buffer Trade enquiries welcome. 

Visa. Access. American Express. Diners Club. 

I Please send me the following games: 

| OAthlete OS. Bridge OMusic OAdventure 
| OMyst.Fair. O Pools Pred. O Racing Pred. 

I O Card Games O Loony Bin 

| Name_ 

I Address _ 


1 enclose cheque/POfor 


4 

r 4^#^ 



Shiva titles are available from large branches of Boots, Menzies, W. H. Smith 
and bookshops, computer shops and department stores. In case of difficulty 
please write to:SHIVA PUBLISHING LTD, FREEPOST, 64 Welsh Row, Nantwich, 
Cheshire CW5 SBR. Telephone orders welcome: 0270 628272124 hrs/7 davsl 


Name 


Address 


Please send full catalogue of computer 
books and software Q 
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Spectrum Interface 


Spectrum owners! Imagine what 
great use you could make of all 
these components. Rotronics have 
integrated them all into one 
attractively styled, compact unit. All 
the power and convenience of 
floppy disk can now be yours, but at 
a fraction of the cost. 

A complete package 

Wafadrive is extremely 
versatile. Five major components 
are housed within this one unit— 
the micro interface, two 128K 
drives, RS232 serial and 
Centronics parallel ports. Also 
included in the package are a blank 
wafer and Spectral Writer- a 
superb word processor program. 
The micro interface forms the nerve 
centre of Wafadrive, controlling all 
its major functions. The dual drive 
configuration and the ability to 
connect standard peripherals 
directly provides professional 
system flexibi I ity. Al I this without a 
mass of separate components and 
vulnerable cables. Wafadrive 
transforms your Spectrum into a 
very powerful system. 



Data transfer rate is approximately 
2K per second. Access time is 
proportional to capacity. 16K wafers 
are ideal for program development, 
with the larger capacity wafers 
being more suitable for general use 
and archiving of completed 
programs and data. Mechanical 
longevity is assured by the use of 
high grade materials throughout 
and full interchangeability between 
machines is guaranteed. 

Extensive software 
applications 

Wafadrive provides intelligent 
file handling and rapid access to 
data. Program development and 
other applications can be 
performed with ease. Start word 
processing immediately with the 
specially developed software 
package included with Wafadrive. 
Or battle with a spectacular 
interactive games program. 
Whatever your mood, you’ll find the 
sophisticated Wafadrive software 
challenging and rewarding. Future 
versions of Wafadrive will be 
available for most popular home 
micros, so software back-up will be 
comprehensive. 

For further information 
contact us now for our full colour 


ALL-IN-ONE PRICE 
£129.95 (Inc. VAT) 


ROTRONICS 
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Floppy discs 


and the 


spectrum 

is it possible? Ray Elder investigates 


One late summer morning found 
me meandering towards 
Staines. In an issue of ZX Com¬ 
puting I said Technology 
Research Ltd. had not seen fit to 
send one of their disc drive inter¬ 
faces for review. However since 
I wrote that, and before the 
issue reached the newstands, 
they had offered me one. 

Needless to say they were 
quite indignant at what ap¬ 
peared to be a complete 
falsehood, but during the ensu¬ 
ing phone call they accepted my 
explanation and invited me to 
visit their premises. Well, a 
chance of a day out was not to 
be missed, and so off I went. 

The Staines central trading 
estate was well signposted and 
easy to find. It is a large, sprawl¬ 
ing complex of offices and 
warehouses and a great deal of 
activity was taking place. 

I was directed to TRL's office 
where I was met by Mr. Ruther¬ 
ford the general manager, a 
pleasant gentleman with a 
wealth of experience in 
marketing and who is certainly 
nobody's fool. He introduced 
me to Steve Tam who is the 
marketing director and to Steve 
Mok, managing and technical 
director and who is the inventor 
behind their products. 

The workshop is just what 
you would imagine such a place 
to be, racks of components, 
strange looking half finished 
gadgets and a steady hum of ac¬ 
tivity. Everything is done to a 
high degreee of accuracy, an 
automatic flow soldering 
machine has been purchased to 
ensure the most reliable solder¬ 
ing and to remove the chance of 
dry joints. 

I had asked for a loan of an in¬ 
terface, but here Mr. Rutherford 
showed his business acumen 
and gave us one, as he said; "If 
you have it on loan you'll men¬ 
tion us once in your review, if 
you have it permanently then 
you'll be able to try it out with 
the latest devices as they are 
produced and keep mentioning 


it with regard to compatibility." 
Regular readers will recognise 
this as being true as I'm always 
mentioning the ZX Lprint 111 
interface and DK'Tronics 
keyboard! 

Merge 

Back at the office I blythely men¬ 
tioned that I had a disk interface 
and asked if there was a spare 
drive I could use. "What type? 
What connector? What DFS or 
DOS?" the experts asked. 

"No idea" I said, "don't you 
just plug it in?" 

The gales of derisive laughter 
at my ignorance somewhat 
dampened my confidence. As it 
turned out there wasn't one 
there anyway. So I contacted 
some of the companies who 
sold disk drives, the reaction 
was much about the same but 
also there was a feeling of 
disbelief. A disk drive for a 
SPECTRUM??? 

Eventually I phoned Viglen, 
their attitude was similar at first 
but soon changed to one of in¬ 
terest and they agreed to pro¬ 
vide me with a drive. By now I 
was able to inform them that it 
was a standard Shugart connec¬ 
tor — I'd read the interface 
manual! 


verify 


Sure enough, two days later, a 
huge parcel arrived inside of 
which, and taking up approx¬ 
imately 1 /20 the space but very 
well protected, was the disk 
drive. 

Plug the interface into the 
back of the Spectrum, a tight fit 
normally, but with the 
DK'tronics keyboard very much 
so. In the end I used the Currah 
micro slot extender/port divider 
between the interface and the 
Spectrum, a much better fit all 
round. The interface has a full 
port at the rear and I tried the ZX 
Lprint 111 centronics interface 
there first. It worked but the 
overall depth of the system was 


now nearly 3 times that of the 
Spectrum! I found that is still 
worked fine in the top of the Cur¬ 
rah slot so I left it there and con¬ 
nected the PRISM VTX 5000 
Prestel/Micronet telephone 
system to the back. Plug in the 


uisk. unve connector caDie to t. 
socket on the right side of the in¬ 
terface, plug in the Spectrum 
power supply to the special 
socket on the left of the inter¬ 
face, held my breath whilst 
keeping my fingers crossed and 
switch on . . . 

List the TRL 
interface 

The B Disk interface, as it's call 
ed is a large black ABS box 
which lies flat and plugs into the 
rear port of the Spectrum, a full 
through port is provided as well 
as sockets for the Spectrum 
PSU and the drive cable. 

It is a nice looking unit and as 
was to be expected, the compo¬ 
nent layout and soldering was 
tidy and neat. 

The accompanying manual is 
a joy to read, I read it first while 
waiting for the drive to arrive 
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and could understand it without 
having to have the thing work¬ 
ing in front of me to experiment 
on. 

In a clear and concise manner 
each of the functions are ex¬ 
plained, all the standard SAVE 
and LOAD formats are provided 
plus a facility to auto run 
machine code by specifying its 
run address as a third parameter 
when saving. Verify is not sup¬ 
ported and this worried me at 
first. However, after extensive 
use, I can honestly say that I've 
never had a failed SAVE. 

Some Microdrive commands 
are used, ERASE, CAT and 
MOVE to tidy up the disk, and up 
to four drives can be controlled 
from the interface. 

On power up the interface is 
automatically brought in, the 
TRL notice is displayed and the 
disk password is requested. 
Each disk used can be protected 
by its own password. Once this 


is entered then the interface cur¬ 
sor is displayed, you can then 
utilise the disk commands or, by 
entering RETURN, go into Basic. 

The Microdrive file system is 
operated by the Streams and the 
functions OPEN and CLOSE are 
not used. Steve said he's work¬ 
ing on it, but I can see no im¬ 
mediate necessity as, to my 
knowledge, there is no com- 
merical software using it and 
there are many ways of getting 
around it. 

A useful device is the use of 
PEEK and POKE in disk com¬ 
mands which will allow you to 
have random access to any sec¬ 
tor of the disc, a competant pro¬ 
grammer could make use of this 
to access the 255 bytes for fil¬ 
ing. 

The disk commands can be 
accessed from within both Basic 
programs and machine code 
programs. Brief but full instruc¬ 
tions are given in the manual. 


Viglen disk drive 

Viglen are essentially a com¬ 
puter supplier and were in¬ 
terested in the idea of linking a 
disk drive to a Spectrum, I got 
the impression from some com¬ 
panies that they couldn't be 
bothered with such a lowly com¬ 
puter. 

Viglen have a large range of 
drives available at a large range 
of prices, but the one I asked for 
was a very simple, 40 track, 
single sided drive plus built in 
PSU. 

The one supplied was the 
TEAC FB501 and bore their 
legend. The cost for this unit is 
£159.00. 

The drive itself has a smart, 
long thin cream case with a 
black front, disks are inserted 
and a lever secures them, apart 
from a slight rumble as the drive 
starts and stops, operation is 
almost silent. 

The case dimensions are, 
1 46x41 x209mm. and it 
weighs 1 .4 Kg. ie. It's bigger and 
heavier than the standard Spec¬ 
trum! There's not much to say 
about the disk drive except that 
is has performed perfectly and 
to recommend the company to 
you as they were very helpful. 

Run 

CRASH !! Oh dear; however the 
problem was soon traced down 
to the incompatability of the 
VTX 5000 and the interface. 
Both wanted to initialise and 
operate on power up. 

TRL were again helpful and 
suggested a simple modification 
which would overcome this. In 
effect, to cut out the auto start 
up all that is needed is a small, 
single-pole, two-way switch. 
They offered to modify my inter¬ 
face and said that for a small 
charge they will fit it to anyone's 
interface if required. It seems a 
pity that it couldn't have been 
built in as standard. 

After that all worked perfect- 

ly. 

The interface uses an incredi¬ 
ble 128 bytes of the Spectrum 
RAM, and, apart from the usual 
problems which all microdrive 
owners trying to convert pro¬ 
grams encountered, getting pro¬ 
grams onto disk was simplicity 
itself. 

Programs which were writ¬ 
ten in a professional manner for 
serious purposes were obvious¬ 
ly provided with suitable 
documentation which made it 
easy. 

Tasword 11, probably the 
most widely used and profes¬ 
sional word processor was con- 
verted in twenty mins, 
(including 4 mins loading in from 
tape: disk ioad time 8 secs.) 


Masterfile from Campbell 
systems, the most versatile fil¬ 
ing program I have so far seen 
for the Spectrum also transfer¬ 
red as if it was designed for disk. 

So I tried Jet Set Willy. No 
problem! 

Here is a comparison: 

Jet Set Willy loading times 

Tape 4.30 mins. 

Microdrive 9.50 to 4 5.1 5 
secs, depending 
one tape position. 
Disk 11.10 


REM 

TRL demonstrated the interface 
working with the Sinclair Inter¬ 
face 1 . It is fully compatible with 
it, so that the RS232 and net¬ 
working facilities can be used. 

This is particularly useful in 
an educational situation as it 
means that several Spectrums 
can have use of a single disk 
drive through a central controll¬ 
ing Spectrum. 

The latest device from TRL. is 
a Centronics interface for the QL 
which plugs directly into the 
RS232 socket. This should cost 
around £45.00 inc. VAT and on 
the production model I saw the 
unit was built into a connecting 
cable. 

A similar unit is planned for 
the Spectrum Interface 1 
RS232 port and should be 
available soon. 

Output 

Very impressive indeed, but also 
expensive. at£85.00 for the in¬ 
terface plus £159.00 for the 
drive (£244.00) this is not likely 
to be the system for the occa¬ 
sional user. 

Indeed, if your main use is 
games and all you want is to get 
at those aliens quicker then the 
Microdrive is more than ade¬ 
quate. A disk system would be a 
waste of money in this case. 

However, if you take your 
hobby seriously or use your 
Spectrum for any business pur¬ 
pose, then this system is well 
worth considering. In the long 
run the price of disks compared 
to that of microdrives — £1 .90 
to £ 4.9 5 — is worth noting. 

Disks, although not the 
perfect storage medium by any 
means, have been around for a 
while and the drives are well 
tested and usually reliable. 

And finally, if you get 
something like a disk drive it is 
almost certainly going to be 
compatible with another com¬ 
puter if and when you upgrade 
from your Spectrum, whereas 
the Microdrive almost certainly 
will not. 
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In space no one can hear you scream. 


NAVIGATOR 
Shy. Skilful and 
Intelligent - Panics Easily. 


EXECUTIVE OFFICER 
Direct. Imaginative, 
Cautious, Loyal. 


SCIENCE OFFICER 
Secretive, Unlikeable, Brilliant - 
Occasionally Illogical. 


CAPTAIN 

Solid, Dependable, Courageous - 
Excellent Leader. 


ENGINEERING OFFICER 
Physically Strong, Low I.Q. 
Potentially Rebellious 


3RD OFFICER 
Wilful, Ambitious, 
Authoratitive, Resourceful. 


ENGINEERING OFFICER 
Cynical, Rebellious, 
Untrustworthy, Unflappable. 


THE CRd 

Personnef 
files follofl 
yours to 
commaml 
well almofl 


SPECTRUM 48K- CBM64 


Argus Press 
Software Group 


Featuring 
the unique 

Personality Control System 


No. 1 Golden Square, London W1R 3AB, Telephone 01-437 0626 
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games of skill and chance are tne 
work of real life ‘Clever Clogs’ and their 
i to give you whizz kids the ultimate challenge 
uter games that really make learning fun. 

[ graphics, a wide choice of ‘difficulty’ levels, 
iplementary knowledge packs for several 
n the range make Clever Clogs Britain’s best 
:ly learning software. 

with ‘Party Time’ for Age 3+, the Clever Clogs 
' igs a new approach to learning for whizz kids 
I. And if you join the Clever Clogs Club you'll 
ally be eligible for many money-saving 

I titles available at W H Smith, Menzies and 
retailers. 


LEVER CLOGS 

ly learning games 

produced by 
ARGUS PRESS SOFTWARE 
en Square, London W1R 3AB 
Telephone: 01 437 0626 


Games 
that turn 
kids into 
whizz < 
kids! 


Argus Press 
Software Group 


i £7.95, BBC and Co 
Supplementary Knowledge Pa 



















Spectrum Arcade 


David Harwood gives us the low-down 
on some high-scoring arcade games 


pose was the sound, which can 
be turned off and on, and is as 
close as any micro can get to a 
realistic helicopter's noise. 

So, all in all brilliant graphics, I 
outstanding simulation — an ex-1 
cellent game. 


Combat Lynx by 
Durell Software 


Having unwrapped my bundle of 
tapes and glancing through, I 
thought that I would start off 
with the best of the bunch. 
Combat Lynx by Durelf for the 
48K Spectrum, comes in a 
smart plastic case, which is 
more like a video cassette case 
than a software box, with a bat¬ 
tle picture on the front, which 
should attract the punters. 

I was more attracted to the 
note on the back of the case. 
"£ 100 Reward", if my copy of 
the game did not have a blue 
plastic cassette body with the 
word 'DURELL' embossed on it. 
Well folks, I haven't moved so 
fast in all my life, but alas, my 
tape was not forgery and no 
£100. I think that this is a 
brilliant idea to beat software 
piracy, which is bringing some 
firms down under and I seriously 
hope that many other com¬ 
panies will follow suit. 

Combat Lynx is described as 
an air-to-ground battle simula¬ 
tion game and is written in pure, 
100% machine code. The 
manual reads '. . . . probably 
the most comprehensive 'real 
time' battle simulation ever writ¬ 
ten' (does this remind you of a 
lager advert?). 

The idea of the game is to 
protect your bases from being 
attacked by the enemy and also 
to stop yourself being blown-up 
in mid-air. 

At the beginning of the game 
the user has the option to re¬ 
define they keys and save or 
load score and key definitions. 
The skill level then needs to be 
selected between one and four, 
with four being the hardest and 
with more bases to look after. 
Your base 0 has luckily got an 
endless supply of fuel, weapons 
and the magical touch of 
revitalising injured 'troops. 

Enemy vehicles will slowly 
attack all your bases, unless 
stopped by allied vehicles or 
yourself. As all you supplies are 
at base 'O', the enemy will even¬ 
tually arrive there and complete¬ 
ly wipe it out in one fell swoop, 
leaving you totally disarmed as 
weapon supplies an injured per¬ 
sons cannot be recuperated. 

You control the helicopter. 


which at the start of the game is 
hovering above base 0 and by 
gently tapping the 'down' key, 
you land at Base 0 and are 
presented with a set of screens 
in order to select weapons and 
troops. Passing through the 
screens, personnel may be pick¬ 
ed up, injured personnel dropped 
and various weapons collected. 
There are six types of weapons 
at your disposal, each having 
different technicalities. The 
more weapons and personnel 
that are carried the more fuel is 
automatically dropped as there 
is a maximum weight allowed on 
board. 

There are mines, which can 
be strategically placed around 
your bases to prevent a land at¬ 
tack on them: there are heat¬ 
seeking missiles, wire-guided 
missiles and three unguided 
missiles. 

The intelligence map is a map 
of the battlefield with the lower 
ground in different colour to the 
higher ground and all the bases 
and vehicles, both allied and 
enemy, are represented by sym¬ 
bols. It is advised that you do not 
blow up the allied vehicles as 
you will definitley need all the 
help that you can get. 

At any time the co-ordinates 
of all bases can be found out, 
thus by using the map the 
general direction may be form¬ 
ed. The map is examined by us¬ 
ing the cursor keys with North 
always pointing upwards. 

As well as all this there is also 
a message screen. The informer 
of when your bases are under at¬ 
tack and also when they have 


been totally wiped out, as well 
as any other appropriate 
messages. Fuel, speed, 
temperature guages amd a com¬ 
pass are all present in order for 
you, the helipcopter pilot, to sur¬ 
vive and win this war. 

The helipcopter, seen from 
behind, is easly controlled 
although a flicking of the flight 
screen occurs when you turn 
more than 45 degrees in order to 
put you at the rear of the 
helicopter again. This can put 
you off at first, but in no way 
does it hinder your game as 
there isn't any delay in restoring 
the flight image. The weapons 
are fired first of all selecting the 
desired system, pressing the 
weapon's sight key, lining up 
the black cross and finally press¬ 
ing the fire button. This process 
can be too long if the enemy is in 
sight, by the time this 
weaponary process has ben af¬ 
fected, the enemy has disap¬ 
peared. This is why I found the 
heat-seeking and wire-guided 
missiles most useful, as there is 
no real need to activate and line 
up the weapons sight. 

An excellent game, which 
kept me (moderatley) awake till 
the early hours of the morning, 
that can be enjoyed by all. You 
are placed in the centre of a real¬ 
time battle situation and are 
your own boss as to how you 
may win the battle. 

The game is not for the very 
young or the elderly, but even if 
you come in the middle of the 
above range, I am sure that you 
will find this simulation no easy 
task; The icing on the cake I sup¬ 


INSTRUCTIONS - 85% 
PRESENTATION - 95% 
ADDICTABILITY - 95% 
VALUE - 950/0 

ZXC FACTOR -10 


Where the ZXC Factor is a mark 
out of ten representing whether 
I would buy the game. 


Dragonfire by 
Cheetahsoft 
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You are Young Prince William, I 
whose laborious chore is to I 
recover the nation's treasure 
from the castle, guarded of i 
course by an evil dragon. As the 
treasure is in the castle, the I 
Prince needs to get into the main I 
room of the castle via the draw¬ 
bridge. So the Gallant Prince i thi 
sets off along the drawbridge ga 
dodging fast-moving fireballs. 
Quite an unfair task for such a INI 
young fellow. pp 

The controls are fairly simple, 1 AC 
using the cursor keys to move V/ 
left and right, 6 to duck under IZX 
the fireballs and 0 to jump over. 

The game is joystick compatible 
with the Cheetah R.A.T., Kemp- e . 
ston or Interface 2. “ 

Once inside the castle, the P! 
cursor keys will move young ? 
Willy in the desired direction in |Ga 
order to pick up the stolen IFR. 
treasure. Once this screen is | the 
completed, the game goes back pe< 
to the first screen where the |go< 
level of play is automatically in- is 
creased and the Prince has to zoc 
get into the castle dodging the ing 
fireballs again. b u | 

Inside the castle, as promis- mo 
ed, I expected to find a dragon, as 
but instead it looked more like a wo 
crocodile. This dragon moves bea 
along the end wall breathing out to c 
fireballs. Occasionally, when par 
struck by a fireball, the body of it cc 
the Prince was not erased and nex 
the game continued with a new eas 
William. This is a small bug, but of \ 
as playing progressed a far bee 
larger one occurred. If the Prince and 
stayed alongside two of the the 
walls or in two of the corners, moi 
the fireballs just went straight | plac 
through him and nothing hap-1 
pened at all. Let's hope that this fess 
is cleared up in the final version, and 
These bugs are quite surprising dov\ 
as with only two screens and cesi 
48K of RAM I would have | one 
thought they could have been I ing 
extensively checked. t ion 

The graphics are alright and P ; 1 
clear but nothing special, but on I fere 
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the whole I found it a no-go 
game. 

INSTRUCTIONS 80% 
PRESENTATION 65% 

ADDICTABILITY 55% 

VALUE 60% 

ZXC FACTOR 5 


Frank N Stein by 

PSS 

Game number two in the list is 
FRANK N STEIN by PSS and is 

the type of polished game ex¬ 
pected to come from such a 
good software house. The idea 
is the same as Manic Miner, 
zooming round the screen pick¬ 
ing things up. This time not light 
bulbs but. . . .yes, parts of a 
monster's body. It is your task 
as the mad, mad professor (I 
wonder if he was intended to 
bear a resemblance to Sir Clive?) 
to collect and assemble all seven 
parts of the body and then make 
it come alive in order to get to the 
next screen. This may sound 
easy, but to add to the difficulty 
of your mission, the body must 
be collected in the correct order 
and not in any old fashion and 
the pieces are not always in the 
most easiest or accessable 
place. 

On the first screen the pro¬ 
fessor has to grab the right chest 
and then immediately slide 
down a rope, else the gun suc¬ 
cessfully kills you, which is just 
one example of lots of hair rais¬ 
ing and adrenalin pumping ac¬ 
tion that is to follow. 

The jumping to get to dif¬ 
ferent floors is not as easy as in 


Manic Miner as the professor 
needs to be exactly positioned 
over a spring to jump up a rope or 
to slide down before activation 
can take place. I found it easier 
to walk past the spring with the 
jump button held down at the 
same time, so at the right mo¬ 
ment the professor would jump 
and no time would be lost. In¬ 
cidentally, the control keys are 
well placed and the game is 
joystick compatible. 

Some thought needs to go in¬ 
to some movements. How on 
earth is the proffesor going to 
grab a leg (for example without 
being squashed by a barrel or get 
hold of an arm without being 
poisoned by the lobster. 

After each body-collection 
screen there is just a straighfor- 
ward (?) obstacle course. This is 
great fun as you manoeuvre the 
Professor to the top of the 
screen in order to activate the 
monster again before going in to 
the next room in FRANK N 
STEIN's lair. 

The obstacle course is more 
enjoyable than collecting the 
body as a direct plan of action to 
be adhered to else the ball may 
fall on your head or the crabs, 
lobsters, spiders, barrels, mice, 
crocodiles, pumpkins, bats, 
snails.... (the list is endless) 
may get you. 

Another problem is the 
ground, which is not always as 
sound as it may seem. Ice is 
strategically placed and is great 
fun to watch as the Professor 
slips and slides. So also are the 
green patches of grass, slowing 
the movements of the Professor 
down greatly as he ambles 
across, admiring the view, and 
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Eights by Atlantis 
Software 


the light bulbs, causing an elec¬ 
tric shock and finally the 
transformers, which delay you 
greatly as they beam you to their 
side. 

All these and more go for¬ 
ward to make the game ex¬ 
citing, intelligent, fun to play 
with faultless graphics and 
sound. A must. 

INSTRUCTIONS 70% 
PRESENTATION 100% 
ADDICTABILITY 100% 
VALUE 100% 

ZXC FACTOR 10 


Jump by unique 

A game that I have been looking 
out for at the software stands 
that seem to appear in all the 
stores now has finally arrived. - 
JUMP, by Unique, is an arcade 
type game where you are in con¬ 
trol of a man climbing his way up 
a tower block of flats. You have 
six controls to move either arm 
or leg and to move left or right. 
This is far too many for keyboard 
operation and unless you 
possess nimble fingers, you may 
find it quite a task. I think it 
would have been a good idea to 
include a joystick option, 
especially as this game is 
directed only to the arcade game 
enthusiast. 

Controlling your fingers you 
must climb up the tower block, 
keeping an eye open for the win¬ 
dows, which musn't shut or 
close as you will find yourself 
falling to the ground. These win¬ 
dows are opened and closed by 
mad apes, who also throw plant 
pots at you in an effort to get you 
off their tower block. 

An interesting point to note is 
that in the instructions we are 
told that apes have overtaken 
the tower block and at the intro¬ 
duction screen, we see an ape 
appearing at the window, but as 
soon as the game starts, Dar¬ 
win's Theory of Evolution takes 
place and all the apes have 
changed into men. 

The flower seemed to come 
at incredibly random moments, 
as quite often there is no chance 
of escape. This certainly made 
the game more of a challenge — 
not to be beaten by these apes 
(or men). 

The music is good and the 
very detailed and smooth 
graphics are excellent, although 
they can get a bit boring after a 
time. This game, though, is a 
sure must for any arcade freak 
(or window-cleaner). 

INSTRUCTIONS 80% 
PRESENTATION 85% 

ADDICTABILITY 80% 

VALUE 80% 

ZXC FACTOR 7 


Next, we come to EIGHTS, by 
ATLANTIS Software and is the 
only game out of the whole 
bunch that is not strictly an ar¬ 
cade style game. 

EIGHTS is an easy to learn 
card game of strategy for two 
players — you and the com¬ 
puter. The computer is of course 
master dealer, scorekeepr and 
opponent. We are told that the 
computer does in no way cheat, 
he just sees how many cards 
you've got and no further and if 
he did cheat, he would win every 
time. He plays too damn well 
anyway. 

The game is as follows. Each 
player has seven cards. Player 1 
discards his first card and then 
player 2 must follow the same 
suit or denomination as the card 
just played. If the player cannot 
go, he must draw cards from the 
deck until he can, or until no 
more cards are left. There is no 
limit to the number of cards that 
you may draw from the pack, so 
if you want to cheat. . . 

Eights are played as wild, so 
if you lay down an eight, the suit 
can be changed so the player 
can plan out his moves and 
hopefully get rid of all his cards 
before his opponent and thus 
win a round. The score of each 
round is determined by the value 
of the cards in the defeated 
hand, with eights worth 50 
points as they are so valuable. 
The overall winner is the first 
one to a hundred, but the com¬ 
puter will not give up easily. 

The simple instructions will 
enable any anti-card game sup¬ 
porter to reverse his ways and 
get addicted. On your turn, you 
enter first of all the value of the 
card — eg. A for Ace, Q for 
Queen, 6 for Six etc. and then 
the suit — H for Hearts, C for 
Clubs and so on. The computer 
then checks that this card exists 
in your hand. If it does then the 
computer takes his go, and so 
on. If you cannot go, by simply 
pressing D you draw a card from 
the pack or if there are no cards 
left, X to skip your turn. 

The played cards are 
represented in graphic form at 
the centre of the screen and 
your hand is shown at the bot¬ 
tom, just detailing the cards. 
The cards are good, although 
not as sharp as they could have 
been and also the suits could 
have pointed both ways up as in 
real playing cards and not just 
upwards as on the screen. 

Some neat little tricks are in¬ 
cluded, with BEEPing to remind 
you that it is your go, the sounds 
of the shuffling and dealing of 
the pack and the four levels of 
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play make Eights an exciting and 
intelligent game that is hard to 
stop playing once started. The 
computer plays a skilled game, 
even at the easiest level. A good 
buy for any card gamester. The 
good thing about it is that you 
don't have to beg somebody to 
play cards with you — just 
switch on the computer and TV, 
get a couple of drinks ready and 
you're away. 

INSTRUCTIONS 100% 
PRESENTATION 90% 

ADDICTABILITY 90% 

VALUE 90% 

ZXC FACTOR 9 



work! Cup by Artie 
Software 


Now for all you football fanatics. 
World Cup by Artie Software 
the game that you have waited 
for and no doubt had many 
sleepless nights, hoping that it 
would appear soon. 

The game is for up to nine 
players and is a simulation of real 
soccer. Having selected the 
number of players and the 
desired teams out of a choice of 
40, the action begins with either 
a practice mode or the full 
league. 

As the players run onto the 
pitch, the cheering crowd are 
serenaded with various tunes — 
Match of the Day, I'm Forever 
Blowing Bubbles, When The 
Saints, Nice One Cyril (but only 
after a goal), which also play 
through the game. I was grateful 
for the sound off key as Spec¬ 
trum sound can sometimes get a 
bit grating. 

The game starts with player 
1 kicking off, which is taken 
automatically, as are the goalie 
movements and throw-ins. If 
you play against the computer, 
be warned as it plays a good 
game and is very hard to beat. 


Unfortunately, you do not 
have control of all your men on 
the pitch, only the man nearest 
the ball. This seems to be a great 
disadvantage at first, but the 
computer is generally quite good 
in controling the rest of your 
side, so it is not too much of a 
problem. 

Unfortunately also there is no 
key-select option, which would 
have been welcomed as found 
the keys slightly uncomfortable 
to use. 1 for up, Q down, S right 
and A left with the bottom row 
for shooting. You are allowed to 
use either the Sinclair or Kemp- 
ston joystick, which would be of 
great advantage as quicker ac¬ 
tion and movement will improve 
your game. 

I found that both goalies 
were a little thick in that they 
just felt 'Lets get rid of the ball 
and kick it over the line' instead 
of passing to a specific player 
(remind you of any teams — I 
could name a few). 

The speed of my players was 
not always as fast as they could 
have been. My footballer moved 
faster running at a diagonal than 
in a straight line. In spite of this, I 
thoroughly enjoyed all the 
games in the league and 
although the computer won and 
got his hands (hands?) on the 
Cup at the end of it all, my wife 
was knocked out in the first 
round (At least I got her to play 
at all!) 

I did find a little bug: where 
the player had just been after a 
throw in, there was a gap on the 
line, which was refreshed quite 
soon afterwards. I would have 
thought that by the time the final 
version arrives in the shops this 
error will not occur. 

Another polished game from 
Artie software, who managed to 
sneak in a couple of adverts 
above the crowd for their range 
of software and right at the end 
that wonderful phrase appeared 
'and many more'. Well keep 'em 
coming as they can only get bet¬ 
ter. 

INSTRUCTIONS 100% 
PRESENTATION 95% 
ADDICTABILITY 95% 

VALUE 90% 

ZXC FACTOR 9 


Hyperblaster by 
M. C. LotKLorien 

Penultimately, we come to 
Hyperblaster, which is another 
asteroids type game. For many 
people this will obviously be an 
instant turn-off as the number of 
invader/asteroid type games on 
the market is innumerable and 
when you have seen one, you 
have seen them all. BUT - this 


game is different. This game 
seemed to have an unknown 
addictability force surrounding it 
and once sitting in the pilot seat 
of the G.P.4.U. hi-tech galaxy 
surveillance craft, it is very dif¬ 
ficult to get off. 

Unfortunately there was not 
a joystick option, which would 
have helped, but as the controls 
are simple to use — 1 for clock¬ 
wise, 2 for anti-clockwise, 6 for 
thrust, 7 for fire and any key on 
the bottom row for Hyperblast 
there should be no problems. 

HYPERBLAST is just a posh 
name for Hyperspace with 
effective sound and graphics as 
your G.P.4.U. is beamed to 
another position in the galaxy. 

Having selected the skill level 
and either 1 or 2 players, the ac¬ 
tion begins. You have got 99 
seconds to completely clear the 
first screen of aliens. There are 
17 screens totally and each 
screen has got its own detailed 
shapes to be destroyed, from 
rotating balls to discs to dia¬ 
monds to barrells etc. and each 
shape is peculiar to where it can 
be shot to be blown up. 

There is not much more that I 
can say about this game, apart 
from its detailed graphics and 
arcade quality sound make it up 
into an exciting and addictive 
game. Great fun. 

INSTRUCTIONS 80% 
PRESENTATION 95% 
ADDICTABILITY 100% 

VALUE 95% 

ZXC FACTOR 9 


Pi-in 'ere by 
Automata UK. 

The last of the bunch is 
PI-IN'ERE by Automata U.K. 
Limited. Automata is a trendy 
company, doing to computers 
what the SEX PISTOLS did to 
music. 



PI-IN'ERE is another game 
where you have to go around 
screens and collect even the 
greatest 'Arcadist' among you, 
there should be no times of 
boredom. 

A nice feature of the game is 
that after all your lives have been 
used up, the next game can be 
atarted from the last visited 
screen or from afresh. This is a 
great idea and I hope that many 
more software authors will 
follow, as sometimes it can be 
tedious going through all the 
same screens when wanting to 
discover new. You can also save 
or load the last position and high 
score, which will stop you from 
going through 59 screens to get 
to the 60th each time. A random 
life will also be granted, if the 
word EXTRA is lit up at the bot¬ 
tom of the screen. 

The idea is as follows: You 
are Burt, who has been injected I 
into the computer where his I 
mission is to track down the I 
elusive 'BIG BUG'. Isn't there [ 
one in every computer? As you | 
go through many screens, col¬ 
lecting the various objects (I I 
would love to know how milk-1 
bottles managed to get into the j 
computer, but you cannot trust 
electornics all the time...),[ 
your progress is hindered by 
minor bugs, each with their own j 
degree of intelligence. The red 
bug is able to tunnel after you, 
whereas the other three cannot. 

And then there are the EDIT 
keys, which when loosened 
from the walls, will give you an 
extra 30 points if they fall on a ] 
'bug'. The only problem being 
that if they fall on you — BANG ‘ 
— a life gone. One unfair screen 
is when the EDIT key starts fall¬ 
ing on you right at the beginning f 
and you have to get out of the | 
way immediately, or else! 

With clear but not too detail- ^ 
ed graphics, with good sound 
and joystick option, with the 
wonderful music of Just Kooks 
on the 'B-side' of the tape, a 
definite must for any computer 
game freak and lover of KOOL 
musik. 

INSTRUCTIONS 90% 
PRESENTATION 95% 
ADDICTABILITY 95% 

VALUE 95% 

ZXC FACTOR 9 


Having eventually finished the 
hobbit the other day,! thought I 
would at least be serenaded by 
something or the screen would 
flash, but instead a few words 
came up on the screen and that 
was it. I suppose I should be 
satisfied with my brilljiiance!!!! 
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Artificial intelligence is the science of making 
machines do things that wouldlrequire intelligence if 
done by men. in this article, Tim Hartnell examines a 
simple artificial intelligence program for the QL 


'I 


i 


Artificial Intelligence (Al) is a 
fascinating field, where science 
fact interacts with science fic¬ 
tion. 

Since the first computers 
were built, anguished debates 
have been fought over topics 
such as: Can a machine really 
think? What is the nature of in¬ 
telligence, and will a machine 
ever be built which can partake 
of that nature? 

Programs have been written 
which allow computers to 
display many actions which ap¬ 
pear intelligent. Machines can 
now learn and reason, can talk 
with people, obey them and ad¬ 
vise them. As achievements in 
the field accumulate, the ques¬ 
tion 'is the computer really 
thinking?' has taken a backseat. 
The approach nowadays tends 
to be along the lines of: 'It 
doesn't matter whether the 
computer is really thinking or 
not. So long as it can reach ap¬ 
parently intelligent conclusions, 
which work in practice, we can 
assume intelligence is present'. 

There is a limited number of 
experts in the world on any one 
subject. It doesn't matter what 
field you're talking about — 
mending cars, mining for 
uranium, diagnosing human ill¬ 
ness, sorting edible mushrooms 
from poisonous ones — there is 
a limit to the number of experts 
we have available. 

Now while the world is not 
exactly crying out for more 
mushroom-sorting experts, 
there are areas of the world 
(most of it in fact) where there 
are not enough doctors. If in¬ 
telligent computers could help 
overcome this shortage, it 
would be of immense benefit. 

Using computers to act in¬ 
telligently to assist or replace ex¬ 
perts is one area of Al where 
great strides have been made in 
the past two decades. The name 


of the field is 'expert systems', 
in which the computer program 
is used to 'capture' the expertise 
of an expert in such a way that a 
non-expert can tap that informa¬ 
tion. The program in this article 
will demonstrate a simple expert 
system in use on the QL. 

In its simplest form, an expert 
system is a series of IF/THEN 
statements. A diagnostic 
system could be as simple as 
this: 


Of course, one would hardly 
need an expert system to make 
a diagnosis like this. 

It is interesting that many 
human experts do not know ex¬ 
actly how they reach their con¬ 
clusions. Building an expert 
system for a particular area can 
be as much of a revelation to the 
human expert as to the person 
creating the knowledge base for 
the computer program. In the 
book The Fifth Generation — Ar¬ 
tificial Inte/lience and Japan's 
Computer Challenge to the 
World (Feigenbaum and McCor- 
duck) we read the very sad story 
of an expert who willingly ex¬ 
plained his methods to a 
'knowledge engineer' (the name 
given to those who draw out 
others' expertise and then 
modify it for the computer pro¬ 
gram) The expert was highly 
regarded (and well-paid) for his 
expertise, and was at first 
disbelieving when the 
knowledge engineer discovered 
the expertise could be reduced 
to a few hundred working rules 
of thumb'. From disbelief, the 
expert's view changed to one of 
depression, and finally he quit 
the field, a broken man. 

While running our expert 


system (and developing your 
own) is hardly likely to have as 
dramatic effect on you as our 
human expert experienced, you 
will learn a great deal about how 
such systems are developed. 

There are a number of suc¬ 
cessful systems around. They 
include DENDRAL which is able 
to work out facts about 
molecular structures from raw 
chemical data; EURISKO, which 
is able to learn as it works, which 


creates three-dimensional 
microelectric circuits; TAX- 
MAN, which examines the tax 
rules in America and gives 
customers advice on how best 
to operate within the rules; and 
GENESIS, which allows scien¬ 
tists to plan and simulate gene¬ 
splicing arrangements. 

I'm afraid we won't be get¬ 
ting into gene-slicing just yet, 
although we will be finding 
some interesting applications 
for our expert system, such as 
solving the everyday problem of 
telling the difference between a 
man, a horse and a sparrow. 

Our system is called SPURT. 
Run the following program on 
your QL, and you'll see SPURT in 
action. It asks you three ques¬ 
tions, and from them deter¬ 


mines which of the three (the 
man, the horse or the sparrow) 
you were thinking of. 

After setting the scene, with 
the line numbers up to 60, the 
real business of determining 
which creature you're thinking 
about begins, with the section 
of code from 170 to290. You'll 
see in the part of the program 
from lines 310 to 350, the 
variable COUNT is set to zero at 
the start of the run, and in¬ 
cremented by one each time a 
'yes' answer is given. Using this 
information, SPURT has no trou¬ 
ble deciding which creature 
you're thinking about (lines 250 
through to 290). As you can 
see, it is a pretty simple pro¬ 
gram, but one which lays the 
foundation upon which expert 
systems could be built. From it, 
you can develop programs 
which — for example — could 
do things like predict the mean 
failure time of stressed metals. 
Use our framework, and try to 
develop your own expert 
system in a field of your choice. 

This article is based on the 
books Exploring Artificial 
Intelligence on your QL and 
Exploring Artifical Intelligence 
on your ZX Spectrum. The 
books are £6.95 each, and are 
available from the publishers, 
Interface Publications, 9/11 
Kensington High Street, London 
W8 5NP. 


10 REMark ===== 
12 REMark SPURT 
14 REMark ===== 
16 : 

20 initialise 


25 REPeat main^loop 

30 PRINT: PRINT "I want you to think! 

of "V a man"\" a horse"\" o 

r a sparrow" 


IF the patient is coughing 
AND he has recently been soaked to the skin 
AND then stood in a freezing wind for an hour 
THEN the patient has a cold 
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50 

PAUSE 200 



255 

SELect ON count 

60 

PRINT: PRINT 



260 

=1: PRINT "horse" 

70 

ask_que5tions 



270 

=2: PRINT "man" 

80 

PRINT 



280 

—3: PRINT "sparrow" 

90 

PRINT "- 



285 

END SELect 


it 



290 

END DEFine ask_questions 

100 

PRINT: PRINT "Press 

ENTER for 

an 

300 

: 

other one , or" 



310 

DEFine PROCedure process 

110 

PRINT "any key and then ENTER 

to 

315 

REPeat control 

quit" 



320 

INPUT " y or n " 

120 

INPUT q* 



330 

IF z$="y" OR z*= H n" 

130 

IF q-fcO"": EXIT main 

_1 oop 


332 

EXIT control 

140 

CLS 



334 

END IF 

150 

END REF'eat main_loop 



335 

END REPeat control 

152 

STOP 



340 

IF zl="y": count=count+ 

154 

: 



350 

PRINT 

160 

REMcir k 



360 

END DEFine 

162 

REMark definitions 



370 

: . 

164 

REMark 



380 

DEFine PROCedure initial 

166 

• 



390 

CLS #0 

170 

DEFine FROCedure ask_ 

questions 


400 

BORDER 7,4 

180 

count=0 



410 

PAPER 1 

190 

PRINT "Does it have 

two legs? 

H 

420 

INK 7 

200 

processanswer 



430 

CLS 

210 

PRINT "Can it walk?" 



440 

END DEFine initialise 

220 

processanswer 



450 

: 

230 

PRINT "Can it fly'?" 



460 

REMark ========= 

240 

processanswer 



470 

REMark END SPURT 

250 

PRINT "You were thinking of a 

j* « 

480 

REMark 
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259 K OF PM f MYSKPY 
BY !M UYJHanHt 


Spectrum 48K or 
Commodore 64 
(Turboload) A 


■ 5 complete Adventures, each with its own Arcade, 
in one multi-load mega-program: "Eureka!" is the 
ultimate computer Epic. 

■ Epic in scale: "Eureka!" spans five eras of history! 

You battle against the dinosaurs, outwit Nero and 
his gladiators, join the Knights of the Round Table, 
escape from Colditz, and finally into 1984 defeat the 
evil master of the Caribbean who is holding the world 

to ransom. ^ 

■ Epic in sheer size — there's more than 250K 
for you to get yourself killed in. 


Full-colour booklet 
Br packed with cryptic 
W clues to help you A 
n unravel the mystery — M 
and win the £25,000Jm 
reward 


Music and 
sound effects 
built in 




faster action, 
the 

-460 6000. 


■ All 5 Adventures are linked — but you can choose to play them 
separately. And they all have REALTIME built in. So if you don't think 
fast, you wind up as a pterodactyl's lunch, die of ovepexertion in a Roman 
orgy, or just lose your mind... 

■ "Eureka!" is notjustan Epic — notjust an Adventure. At the start of each 
historical era, you face an Arcade Action test, to decide your strength level for 
the Adventure to come. 

■ The better your score, the stronger and faster you'll be. 

■ And it'll keep you on your toes, with constantly-changing, static ana moving 
graphics. Brilliant music and sound effects add to the excitement. 

■ As part of the "Eureka!" pack, you receive a full-colour illustrated 
booklet, containing cryptic riddles and mysterious illustrations. Using 
booklet and screen together, you steadily unravel the clues and build 
up a secret phone number piece by piece. 

■ If you're first to ring it, you save the world and collect the £25,000! 


THEN THE RACE IS ON!!! 


Just clip the coupon. Or, for even 1 
order by Credit Card on 1 
"Eureka!" Telephone Hotline 01- 


/ High quality, 
full-colour, static and 
moving graphics/ 


DEVISED BY 
IAN LIVINGSTONE 


The storylines for "Eureka!" are by ian Livingstone, 
whose "Fighting Fantasy" books have sold over 
2,000,000 copies. He's dreamed up some rather 
nasty tricks and twists for you in this Epic, because 
he has also devised the cryptic clues and 
conundrums in the booklet that goes with the 
program. He's the one who knows the answers. 


Send your order now to: 

"Eureka!", FREEPOST, Dept 400, Mount Farm, Milton Keynes, MK1 1 HQ 

To: "Eureka!”, FREEPOST, Dept 400, Mount Farm, Milton Keynes, MK1 1 HQ 
n Please send me‘Eureka!'packs, complete with cassette, full-colour 
vjA 1#*! booklet - instructions and rules, at £ 14.95 each PLUS 55p post & packing. 


MY COMPUTER IS 

Ordered 

Total at £15.50 

COMMODORE 64 



SPECTRUM 48K 




TOTAL £ 



24 HOUR PHONE 
HOTLINE NUMBER 
01-4606000 
For Credit Card Orders 


"Eureka!" was programmed by 
Andromeda teams led by 
Hungarians Donat Kiss and Andrds 
Csdszar. It took the equivalent of 5 
YEARS to create, and the skills of 
4 graphic artists, 2 musicians 
and a professor of logic too. 

We told them to stretch the 
hardware's capabilities, and make 
sure you were kept awake for hours!! 
They've done it... 


Available from 
► all good software retailers, 

^or if any difficulty use the coupon^ 
or Hotline telephone number 
01-4606000 

NOW. 


I enclose payment by cheque/PO. payable to DOM ARK LTD. 

OR Please charge my Credit Card VISA Lj E3 ACCESS □ | 

Card Number 


Expiry Date- 


Date— 


Signature— 


Domark Ltd., 228 Munster Road, London SW6. Reg. No: 1804186 (England). 


on 31 Dec 1985. 


i amexD 

































































Mini Bingo 


No Big Prizes, but what a 
game! From the portfolio 
of R C Luxton in Solihull. 


Mini Bingo is a game for four 
players in which the computer 
prints my version of a Bingo card 
for each of the players. Each 
card has ten random numbers 
which are unique to that game. 

After a warning that the 
screen will go blank for about 30 
seconds, you are asked to press 
## S" to start the game, and from 
then on the computer does 
everything until a winner is 
declared. 

The numbers allotted to the 
cards are 'called' at random by 
theZX81. If the number 'called' 
appears on the card, that 
number's 'blacked-out'. The first 
card which is completely black¬ 
ed out is declared the winner, 
and the number of 'calls' re¬ 
quired to win the game an¬ 
nounced. 

In addition to the winner of 
each game, the owner of the 
winning card requiring the least 
number of 'calls' at the end 
could be declared the "winner of 
winners". If someone claims 
that one of their numbers was 
'called' but was not crossed-off 
on their card, or if you just want 
to go over the game again, then 
simply enter "CHECKLIST", 
whereupon the computer will 
print out a list of numbers used in 
the game, and a list of all 
numbers 'called'. 

The program revolves around 
two number sorts, both of 
which randomly mix the 
numbers, and ensure that a 
number is not used more than 
once: 


• Lines 260 to 310 Pick 40 
numbers at random from an 
available 99 in order to fill the 
players' cards. 

• Lines 895 to 1160 'shuffles' 
the 40 numbers and 'calls' each 
one as the program runs. 

Why have I used two dif¬ 
ferent number sort routines? 

Interestingly, the first sort 
routine — which has a choice of 
any 40 numbers from an 
available 99 — is faster than the 
second sort which uses a string 
slicing routine. However, this 
soon becomes clogged up and 
can be very time-consuming. 
Conversely, the more 
sophisticated string sort — 
which randomises the previous¬ 
ly selected 40 numbers — does 
this much faster, but is slower in 
selecting numbers in the first 
place, however wide or narrow 
the field may be. 

As the numbers are 'called' the 
ZX81 counts them, with the 
first card to have its 10 numbers 
'called' declared the winner. 

The use of INKEY $ speed the 
game up a little, and provides an 
interesting and simple way to in¬ 
troduce flashing graphics into a 
program. 

This program uses approx¬ 
imately 4K of RAM. An average 
game lasts about 5 minutes. 

LOADing time is approx. 214 
minutes, and after RUN, the pro¬ 
gram goes into FAST mode for 
30 seconds to set variables and 
to print graphics. After that it is 
fun all the way, so "Eyes down 
and look in." 


10 REM M ZX BINGO" 

20 REM IF CLAIMS OF ERRORS ARE 
MADE, KEY IN "CHECKLIST"(N/L)AT 
THE END OF GAME 

30 PRINT AT 0,5;"WELCOME TO ZX 
BINGO." 

40 PRINT AT 2,5;"- 

_n 


50 PRINT 
60 PRINT 
RDS ARE 
ME, (NO 
E. ) " 

70 PRINT 


"FOR 93 GECEE, NEW CA 
PREPARED FOR EACH GA 
TWO ARE EVER THE SAM 


AT 9,0;"THIS TAKES AB 


OUT 30 SECONDS, DURING WHICH 

TIME THE SCREEN WILL GO BLANK 


80 PRINT AT 14,4;"! 


90 PRINT AT 14,6;" 

";AT 14,6;"(PRESS S TO STA 
RT)";AT 14,6;" 

"; AT 14,6; "1133131 0 03 0DD3DD" 
100 IF NOT INKEY$="S" THEN GOTO 
90 

110 FAST 
120 CLS 
130 LET S=0 
140 LET T=0 
150 LET 0=0 
160 LET P=0 
170 LET B*="“ 

180 LET C$=" J 

3333 “ 

190 LET D$="0j 



200 let e$="^card»card«;ard« 

CARD" 

Old I CT II 

JLm 1 tfl & I i H wBSSSSSfi I ' ' W? SS?-* vWWwwwwU 

II 

220 LET G$="BINGO" 

230 LET H*="WINS" 

240 DIM R(40) 

250 DIM A*(40,2> 

260 REM SET CARD NUMBERS 
270 FOR N=1 TO 40 
280 LET A$(N)=STR$ INT (10+RND* 
89) 

290 FOR J=1 TO N-l 

300 IF A$(N)=A$(J> THEN GOTO 28 

0 

310 NEXT J 

320 REM SET FOR "CHECKLIST" STR 
INGS 

330 IF N=1 THEN LET B$="B" 

340 LET B$=B$+A$(N>+"/" 

350 IF N=10 THEN LET B$=B$+"B" 
360 IF N=20 THEN LET B$=B$+"S" 
370 IF N=30 THEN LET B$=B$+"0" 
380 NEXT N 

390 REM PRINT CARD NUMBERS 
400 LET C=1 

410 FOR B=2 TO 23 STEP 3 

420 FOR A=6 TO 14 STEP 2 

430 PRINT AT A,B;A$(C> 

440 LET C=C+1 

450 NEXT A 

460 NEXT B 

470 REM PRINT CARDS 

480 FOR A=2 TO 15 

490 FOR 1=1 TO 25 

500 IF A=6 THEN LET A=15 

510 PRINT AT A,I;"H" 
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520 FAST 
530 NEXT I 
540 NEXT A 

550 FOR A=4 TO 22 STEP 6 
560 FOR 1=6 TO 14 
570 PRINT AT I,A;"1" 

580 NEXT I 
590 NEXT A 

600 FOR A=7 TO 13 STEP 2 
610 FOR 1=2 TO 24 
620 PRINT AT A,I;"1" 

630 NEXT I 
640 NEXT A 

650 FOR A=1 TO 25 STEP 6 

660 FOR 1=2 TO 14 

670 PRINT AT I,A; "IT 

680 NEXT I 

690 NEXT A 

700 SLOW 

710 FOR L=1 TO 12 

720 PRINT AT 0,6; "ISJ ZX ";G$;" 

Eli"; 

730 NEXT L 

740 REM PRINT FLASHING TITLES 
750 SLOW 

820 REM REM PRINT C ALLER S BOX 
830 PRINT AT 8,27; "|*^"; AT 9,2 
7; "I”; AT 9,30; "I"; AT 10,27; "UJ 

li 

850 PRINT AT 18,1;"WELCOME BACK 
PLEASE" 

"860 PRINT AT 19,1;"KEY ""S"" TO 
START GAME." 

870 PRINT AT 3,2;C$;AT 4,4;D$;A 
T 3,2;E$;AT 4,4;F$ 

875 IF NOT INKEY$="S" THEN GOTO 
870 

880 PRINT AT 18,1;" 


1050 FOR A=6 TO 14 STEP 2 

1060 IF A$(J)=A$<E> THEN PRINT A 

T A,B;" ";AT A,B;" ";AT A,B;"■ 

1";AT A,B; "■I" ; AT A,B; " ";AT A, 

B;" " ; AT A,B; "H" ; AT A,B;"*";A 

T A,B;" ";AT A,B;" ";AT A,B;"1 

■"; AT A,B; "V 

1070 LET E=E+1 

1080 NEXT A 

1090 NEXT B 

1100 PRINT AT 9,28;" " 

1110 GOSUB 1200 

1120 LET K$=M$<1 TO G-l) 

1130 LET L$=M$(G+1 TO LEN M$) 

1140 LET M$=L$+K$ 

1150 LET F=F-1 
1160 NEXT I 

1200 REM SUBROUTINE FOR COUNTING 
CALLS FOR EACH CARD AND DECLARI 
NG THE WINNER. 

1210 IF J<=10 THEN LET S=S+1 
1220 IF J>10 AND J<=20 THEN LEI 
T=T+1 

1230 IF J >20 AND J<=30 THEN LET 
0 = 0+1 

1240 IF J>30 AND J<=40 THEN LET 
P=P+1 

1250 IF S=10 THEN GOTO 1300 
1260 IF T=10 THEN GOTO 1320 
1270 IF 0=10 THEN GOTO 1340 
1280 IF P=10 THEN GOTO 1360 
1290 RETURN 

1300 PRINT AT 8,2;G$;AT 10,4;"A" 
;AT 12,3;H$ 

1310 GOTO 1370 

1320 PRINT AT 8,8;G$;AT 10,10;"B 
";AT 12,9;H$ 

1330 GOTO 1370 

1340 PRINT AT 8,14;G$;AT 10,16;" 


885 

• • • , 

895 

BERS 
900 
910 
920 
930 
940 
950 
960 
970 
980 
990 
1000 
1010 
1020 
1030 
i aa.cn 


PRINT AT 17,4;" HERE WE GO 
•;AT 19,4;" ** EYES DOWN 

II 

REM SUBROUTINE TO"CALL" NUM 

LET T$="" 

LET M$="" 

FOR 1=1 TO 40 
LET D=I 

LET M$=M$+CHR$ D 

NEXT I 

LET F=40 

FOR 1=1 TO 40 

LET G=INT <RND*F)+1 

LET J$=M$(G) 

LET J=CODE J$ 

PRINT AT 9,28;A$(J) 

LET T$=T$+A*(J)+"/" 

LET E=1 

FHR R=2 TO 23 STEP 3 


C";AT 12,15;H$ 

1350 GOTO 1370 

1360 PRINT AT 8,20;G$;AT 10,22;" 
D" ; AT 12,21;H$ 

1370 PRINT AT 17,4;"CONGRATULATI 
ONS";AT 19,4;"THAT TOOK ";S+T+0+ 
P;" CALLS." 

1380 INPUT U$ 

1390 IF NOT U$="CHECKLIST" THEN 
GOTO 1260 

1400 IF U$="CHECKLIST" THEN CLS 
1410 PRINT "CHECKLIST" 

1420 PRINT 

1430 PRINT "NUMBERS IN EACH BOX, 
(TOP TO BOTTOM, LEFT TO RIGHT) 
";B$ 

1440 PRINT 

1450 PRINT "NUMBERS CALLED:- ";T 
$ 

1460 STOP 



















ZX81 UTILITY 


Resistor Resistor 


J P Roebuck from Huddersfield supplies 
all electronic constructors with this 
handy 16K colour band decoder 


Although written for the ZX81 
this program should work as 
printed on the Spectrum as well. 

As most dabblers in elec¬ 
tronics know, the value of a 

Description 

Lines 

10-20 
30-90 
100-110 
120 

130-200 
1000-1 100 
1110-1150 
1160-1180 
1190 

1210-1230 
1240-1260 
3000-3010 
3100-3120 
3200-3230 
9000-9010 


resistor is given by a set of col¬ 
ours printed on it's side. This 
program will decode the full four 
bands almost instantly! 


print main heading 
input the colours of the resistor 
tell the operator to wait 
goto the routine 

print answer and rerun the programme 
set up the variables 

check first 3 inputs and define the answer 
check the last input and define the answer 
let variable H equal the first 2 answers 
let H equal the third answer as well 
check if the answer is in mega, kila or ohms 
define d$ as ohms 
define d$ as kila ohms 
define d$ as mega ohms 
save and auto run 


variables 

A$ input variable 

B$ master variable to check A$ with 

C$ first parts of the answer 

D$ type size of the answer ie mega 

H the final answer 

C$(4) the tolerance 


10 PRINT "ROEBUCK COM 
P U T E R S" 

20 PRINT RESISTOR COLO 

UR CODE." 

30 DIM A$<4,7) 

35 DIM S$<32) 

40 PRINT AT 10,0;"PLEASE INPUT 
COLOUR BAND NO. " 

50 FOR N=1 TO 4 
60 PRINT AT 10,30;N 
70 INPUT A*<N) 

80 IF A$(N>=" " THEN GOT 

0 70 

90 NEXT N 

100 PRINT AT 10,0;S$ 

110 PRINT AT 10,0;"PLEASE WAIT- 

120 GOSUB 1000 

130 PRINT AT 10,0;S$ 

140 PRINT AT 10,10;H;" ";D$ 

150 PRINT AT 12,10;"AT ";C$<4>; 
" PER CENT." 


160 PRINT AT 21,0;"PRESS A KEY" 
170 IF INKEY$="" THEN GOTO 17.0 
180 PRINT AT 10,0;S$;S$;S$ 

190 PRINT AT 21,0;S$ 

200 GOTO 30 
1000 DIM B#(10,7) 

1010 DIM C#(10,2) 

1015 LET B$(1)="BLACK" 

1020 LET B# < 2)="BROWN" 

1030 *LET B$<3)="RED" 

1040 LET B$(4) = "ORANGE" 

1050 LET B$(5)="YELLOW" 

1060 LET B$(6)="GREEN" 

1070 LET B*<7)="BLUE“ 

1080 LET B$<8)="PURPLE" 

1090 LET B$(9>="GREY" 

1100 LET B$(10)="WHITE" 

1110 FOR F=1 TO 3 

1120 FOR N=1 TO 10 

1130 IF A$<F)=B$(N> THEN LET C*( 

F)=STR$ (N—1) 

1140 NEXT N 
1150 NEXT F 

1160 IF A$(4)="G0LD " THEN LET 

C$(4)=STR$ 5 

1170 IF A$(4)="SILVER " THEN LET 
C$(4)=STR$ 10 

1180 IF A*(4)="BR0NZE " THEN LET 
C$(4)=STR$ 20 

1190'LET H=VAL <C*(1)+C*(2)) 

1210 FOR F=1 TO VAL C$<3> 

1220 LET H=H*10 
1230 NEXT F 

1240 IF H<1000 THEN GOTO 3000 
1250 IF H>=1000 AND H<1000000 TH 
EN GOTO 3100 

1260 IF H>=1000000 THEN GOTO 320 
0 

3000 LET D$="OHMS." 

3010 RETURN 

3100 LET D$="KILA OHMS." 

3110 LET H=H/1000 
3120 RETURN 

3200 LET D$="MEGA OHMS." 

3210 LET H=H/1000000 

3230 RETURN 

9000 SAVE "RESISTO0" 

9010 RUN 
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BEL GEN — Advanced Genealogy Package 




3 

Dis Play/ Pri 

aCCOrd '"9?o;!" e 

5 - P/rTt Q ft,8 ' ne 

6 - *"V a'* 0 *»"»• 
7. Pla V ce G '^ Name 


8 . 


coP^ 


\OO s 


Occ' 

9- Ge ° da e r o' C*v 

No(^ toe 


\\d ' e0 


AO- er 0 ( Cd ''' d,e<1 

aA G^° e wea^ 

,Ii: '’-to' 6epera 

A3- ^ p iperoa ye 

aa. < al uo e 

' ?are^ a ' 

A 5- - ev ,\W 

^on9 ev c x0 p 

,, 

VJ- Be notion 




FAMILY TREE 



BEL GRAPH — Advanced Graphics/Plotting 



F TH s n l. e s < 5 e .. e >: > 

IBO.HERD < 34.8>) 

r. i p » ;; i: o f1: t <: .i s 2 y. > 



1. Keyboard/File Entry 

2. Edit 

3. Rename Records 
Default Settings 

4. Line Graphs 

5. BarCharts/Histograms 


k e: e 


6 . Pie Charts 

7. Vert Bar Charts 

8 . Data Entry and Plot 

9. Function (Equation) 
Entry and Plot 

10. Parametrics 


BELTECH 

Software 



© > =#: S 
1. - 5 7 


s i 'Hi •: "j * !" > * i: © nr < r > 

SC 0!L E s XxE 0 VjlL ® 



X 



TAPE 

DISC 

TOTAL 

15.00 

QTY 

17.00 

QTY 


BEL GRAPH 



BEL CHEM 
Chemistry 1 

9.50 


11.50 



Chemistry 2 

9.50 


11.50 



BEL GEN 
Genealogy 

15.00 


17.00 



MAIL SHOT 

9.50 


11.50 



BEL PLOT 

9.50 


11.50 



BEL SUBS 

10.50 


1230 



TOTAL inc. P. A P. £ 



ADDRESS _ 


Also:- CHEM ONE - 'O' LEVEL CALCULATIONS 

CHEM TWO - 'O' LEVEL GENERAL CHEMISTRY 


BEL TECH Limited, Stanmore Industrial Estate, Bridgnorth, Shropshire. WV15 5HP 
Telephone: 07462 5420 (24 Hrs.) 


COMPUTER TYPE _ 


_MODEL _ 


DISC (if applic)- 

CREDIT CARD No PAYMENT BY CHEQUE. PO . VISA. ACCESS 



Please Complete & Return to:- 

BEL TECH Limited. Stanmore Industrial Estate, Bndgnorth, 
Shropshire WV15 5HP or 

Telephone: 07462 5420 (24 Hrs.) 2x1/85 
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Extend your 16k 
Spectrum to 48k for 
just £ 2700. 

And get a Free 

program worth £ 4*50 
into the 


bargain. 



V 


5$5 




*0 

Is the manual past chapter 24 a mystery to you? ‘Beyond Horizons’ ^ 

shows 48K Spectnim users how to PEEK and POKE systems 
variables, how to manipulate the display file, how to control the 
attributes, how to find out how much spare memory is left and much, 
much more. With the SP4S this program is free. On its own. £4.50. 


SP48B, 32k Memory Extension with Program — £27 

The SP48 simply plugs into the sockets provided by Sinclair inside 
your Spectrum and turns your 16k machine into an absolutely standard 
48k ready to run 48k programs. 

The SP48 fits Issue 2 and Issue 3 Spectrums. Full step-by-step 
instructions $re provided. Fitting is easy and there is no soldering. 

The SP48 carries our full warranty and all our customers enjoy the 
benefits of our renowned product support. 

And you get a free copy of Beyond Horizons, and educational 
program which has already enlightened thousands of 48k Spectrum 
owners about the inner workings of their computers. 

48/80 FORTH 

This compiler and editor is fast becoming recognised as the most 
professional and highest quality implementation of the FORTH language 
on the Spectrum. FORTH gives you the speed of machine code without 
the tedium of machine-code programming. 

All the Spectrum’s excellent graphics commands are retained 
including DRAW, PLOT and CIRCLE. Real arcade quality sounds can be 
produced using BEEP. 

More advanced FORTH programmers will find that 48/80 FORTH 
provides a complete implementation of FIG-FORTH, including the 
sophistications of BUILDS, DOES and CODE. 

Each 48/80 FORTH cassette includes a separate FORTH editor 
which uses part of RAM as if it were disk. The 48K Spectrum allows a 16k 
RAM‘disk’, while leaving nearly 20k of dictionary space. A comprehensive 
user-manual is also included, which covers both compiler and editor, and 
has a lucid beginners introduction. 


Extensions to 48/80 FORTH will shortly be available to existing 
customers at a nominal charge. These will include floating point arithmetic, 
and microdrive handling. 

TRADE ENQUIRIES WELCOME — Are you on our trade/export mailing 
list? 


All products on this order form are in stock. Same day dispatch for phoned Access 
and Visa orders. 

To East London Robotics Ltd; Please send by return (tick items required) 


ED SP48B (for Spectrum Issues 2 or 3) £27 _ 

ED BEYOND HORIZONS (48k) £4.50_ 

ED 48/80 FORTH (48k or 80k) £14.95__ 

Postage 0.65p. I enclose a cheque/PO for_My Access/Visa No. is 

i i i i i i i n l i 11 TT~n SB S 

Name_- 

Address--- 


ZX12 


I East London Robotics Limited. 

Surrey GU2 5HN. 

| Orders and special enquiries 
Guildford (0483) 505605 
Telex 859428 (Trade only) 

L_ 


St. Nicholas House, The Mount Guildford, 


EAST LONDON 
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HARDWARE NEWS 



The 


the same cost, £179.95, you 
could buy a Spectrum and a 
separate keyboard. 

The keyboard 


spectrum 

HPIusM 


Without the usual blaze of publicity, 
Sinclair Research slipped onto the 
market their latest production model of 
the Spectrum, it arrived unannounced 
at the office and was, even though 
rumours were rife, quite a surprise! 


First impressions 

On opening the box an im¬ 
pressive, and exciting looking, 
machine lay before us. Its style 
was very similar to the QL, 
squarer, and much more 
solid looking than the usual 
Spectrum, every inch a "rear 
computer. What wonderous 
electronics were hidden 
beneath the case? Perhaps an 
American TS2068 operating 
system? 

The first thing to strike me 
was that the keyboard no longer 
consisted of the rubber pads 
which put off so many people, 
and that the colourful key 
legends had all been replaced by 


white letters on black keys. 

Secondly, the user manual 
was different and although not 
so artistic on the cover, was full 
of colourful pictures and in¬ 
teresting looking examples, 
albeit somewhat thinner than 
the original. 

Finally, the Horizons tape (as 
supplied with the ordinary spec¬ 
trum) has been replaced with a 
cassette containing six, new, 
programs. 

A dose look 

Examining the computer more 
carefully revealed that in fact it 
was the 48 K Sepctrum PCB we 
know — housed in a new 


keyboard. This means of course 
that the wealth of Spectrum 
software will still be usable on 
the Spectrum + much to the 
relief of many I would imagine! 

All the Spectrum hardware 
peripherals will also be compati¬ 
ble, although due to the raised 
height of the case some units 
which have a "lip" to fit over the 
normal keyboard will not fit 
securely. This includes such 
established items as 
DK'Tronics, Kempston and 
Cheetah interfaces. It is, of 
course, fully compatible with 
the ZX Microdrives and the 
Sinclair Interfaces I and II. 

So lets take a critical look, 
remembering that for roughly 


This appears (without dismantl¬ 
ing the computer) to be the stan¬ 
dard membrane type with rub¬ 
ber keys topped off by plastic 
keys. This actually works quite 
well, the action is firm and the 
keys spring back quickly. They 
feel good to touch and travel 
solidly down with the exception 
of the two CAPS SHIFT and thei 
ENTER key which tend to wob¬ 
ble somewhat. The half size 
space bar however, is well 
balanced and it does not suffer 
from this. 

To anyone used to using a 
typewriter the keys may seem a 
little quiet — no satisfying click 
— and they are a little close 
together for fast typing, but 
perhaps this is a matter of get¬ 
ting used to and only time will 
tell. The keys are, like the QL's, 
flat but with slightly raised, dish- 
pads to them. 

A nice touch is the addition of 
two rear legs which may 
be lowered to give the 
keyboard a slant forward, 
Of course if you have 
anything attached to 
the port at the back itl 
is left hanging in the 
air by its connector! 

One impressive feature is the 
addition and choice of extra 
keys. The most obvious is the 
mini-space bar, but there are a 
total of 58 keys in all. 

A double sized CAPS SHIFTj 
key is provided at the bottom of 
each side of the keyboard, and 
the enter key is a large inverse L 
shaped key a ia QL. 

At each bottom corner a 
symbol shift key is provided and 
single key entry or access of 
True-Video, Inverse Video, 
Delete, Graphics, Extended (E) 
mode. Edit, Caps Lock, Break, 

" , . and the cursor keys is also 
provided. This layout makes 
programming much easier, and [ 
once you get used to it, it is a 
great advantage. 

The extra cursor keys are 
nicely positioned for games 
players but unfortunately,! 
because they are already Caps 
Shifted, won't work on many of 5- 
the existing games using the 
cursor keys. Finally, on the left,® 
tucked safely under the 
overhang of the top of the! 
keyboard is a small button. This [ 
is the RESET button. When! 
stuck in a game which hast 
disabled the Break key, or when 
your computer locks up with! 
that machine code routine, no I 
longer do you have to keep pull-B 
ing out the plug. Just press the! 
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button! A great saving on the 
wear-and-tear of the Power 
socket. 

The manual 

This is a much better manual 
than the original. It's bright, well 
written, interesting and it starts 
with the setting up of your com¬ 
puter and then leaps straight in 
with simple programs. 

Colour photographs have 
been used to show examples of 
the screen display at the impor¬ 
tant stages and the whole ap¬ 
proach is geared to simple ex¬ 
planations. Some owners of 
Spectrums were keen to borrow 
the manual and try out some of 
the little programs. One person 
said, after trying the UDG sec¬ 
tion; “Oh! So that's how Binary 
and UDG's are related!" — and 
he has had his spectrum for 
nearly eight months. 

Although the manual is a 
slimmer volume, as far as I can 
se all the information held in the 
original is included in this one. 
The only criticism I can think of 
is that experienced users may 
find it confusing to find out a 
specific item of information — 
ie. The hex code of a particular 
character. 

in use 

The keyboard is a great improve¬ 


If you play games and use the 
keyboard the the more positive 
action and dished tops are much 
better, although because some 
of the key positions have been 
adjusted, some of the games are 
more awkward to play. 

If you use a joystick and inter¬ 
face then there is no difference! 

Assessment 

A beautiful looking machine 
which is a big improvement on 
the basic Spectrum. It is not 
perfect, but then what com¬ 
puter is! The manual is one of the 
best I've seen, especially for 
beginners, and that includes 
those for some very expensive 
machines. 

Sinclair Research tell me that 
they have no plans to sell the 
keyboard separately — so that 
the old style Spectrums can't be 
upgraded — but that the manual 
will be on sale in most computer 
shops for £4.95. 

Personally I think there are 
keyboards around that are as 
good, If not better, for about the 
same price as this one costs — 
especially if you want a specific 
feature such as the numeric 
keypads to be found on some. 
However for those who do not 
want the fuss of adding their 
own this is a good alternative. A 
fully keyboard owner was quite 
envious! 

It seems that Sir Clive has 
listened to the critics and made 
an effort to modify his machine 
with their comments in mind. All 
things considered, I would say 
that the price is a little high for 
what you get. At around ten 
pounds less the Spectrum + 
would be excellent value for 
money. 


ment, and the extra keys make 
programming much easier, but 
my tame touch typist found 
them unsuitable for typing at 
speed. 

I found that although I've 
been using a Spectrum for as 
long as they've been available, 
the fact that keywords are 
printed in white ON THE KEY 


caused confusion. Finding some 
of them took a bit of searching 
and yet I thought I knew all their 
positions. Actually, they are laid 
out quite logically; command 
keywords and symbol shift 
keywords are on the dished part 
of the key and the old E mode 
green and red keywords are on 
the flat bit behind the key. Again 
perhaps time and practise will 
remove this problem. 
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HORNBY 
SOFTWARE 

SPECTRUM 
PRO GOLF SERIES 

NEW ERA IN COMPUTERISED GOLF 

* Recommended by “Sinclair User”, August 

EXACT SIMULATION OF BRITAIN’S TOP GOLF COURSES 

(1) ALL GOLF RULES APPLY 

(2) DESIGNED FOR ONE OR TWO PLAYERS 

(3) PLAYED OFF ANY HANDICAP 

(4) ON EACH HOLE DIST, PAR, GREEN ENLARGEMENT 

(5) CONTROL SHOT - CLUB, STRENGTH, DIRECTION, 

SHAPE OF SHOT 

(6) GRAPHICS EXCELLENT 

(7) EXTREMELY REALISTIC 



FREE CHRISTMAS OFFER 
WHOLE SERVICE 
£31.00 


*TROON 48K 
NEW BIRKDALE 48K 
LINDRICK 48K 
WENTWORTH - EAST & WEST COURSES 48K 
MOORTOWN Scene of first 1984 International Championship 
9 HOLE SIMULATED COURSE 

ALL PRICES INCLUSIVE OF VAT, P + P, AVAILABLE FROM: 

HORNBY SOFTWARE 

21 PINFOLD HILL, LEEDS LS15 OPW 




ZX&l-FORJHWMf 


Sure! More than 10 tasks 
simultaneously and, in some 
cases, up to 300 times faster! 
That's what replacing the basic 
ROM with the new FORTH does 
fortheZX81 -and more! 

The brains behind the 
breakthrough belong to David 
Husband, and he's building 
Skywave Software on the strength 
of it. Already orders are flooding 
in and it's easy to see why. 

The ZX81 -FORTH ROM gives 
you a totally new system. In 
addition to multi-tasking and split 
screen window capability, you 
can also edita program while 
three or four others are executing, 
schedule tasks to run from 50 
times a second to once a year, and 
with a further modification switch 
between FORTH and BASIC 
wheneveryou like. 


The ZX81-FORTH ROM gives 
you a normal keyboard with a 64 
character buffer and repeat, it 
supports most 16k, 32k, 64k RAM 
packs, it isfig-FORTH compatible 
and it supports the ZX printer. 

The price, too, is almost 
unbelievable. As a "fit it yourself 
Eprom", complete with manual, 
it's just £2 5+VAT. Add £2 p&p UK 
(£5 Europe, £10outside Europe) 
and send your order tothe 
address below. ( ! 



SOFTWARE 


David Husband 

73 Curzon Road, Bournemouth, 

BH1 4PW, ENGLAND.Tel: (0202) 302385. 
International +44 202 302385. 


FREE 

CAREER BOOKLET 

Train for success, for s 

Enjoy all the advantages of an 
you ready for a new, higher pc 
Learn in your own home, in 
pace, through ICS home study. 
Look at the wide range of op 
Whatever your interest or skill, 
there for you to use. 

Send for your FREE CAREER 1 
obligati 

INTRODUCTION i-1 

TO COMPUTER 
PROGRAMMING 1 - 1 

i better job, better pay 

ICS Diploma Course, training 
lid, more exciting career, 
your own time, at your own 
used by over 8 million already! 
portunities awaiting you. 
there's an ICS Diploma Course 

BOOKLET today—at no cost or 
on at all. 

ELECTRONICS 1 1 

ENGINEERING 1 1 

PROGRAMMING 

IN BASIC 

n 

|— Over 40 'O' and 'A' 1 

Level subjects from 
" which to choose. | 

PROGRAMMING 

IN COBOL 

□ 

BOOK-KEEPING & 1-1 

ACCOUNTANCY || 


Please send FREE DETAILS for the course ticked above. 


Name. 


Address. 



Division of National 
Education Corporation 


ICS 

Dept EWSC4 
160 Stewarts Road 
London SW8 4UJ 


. P.Code 



'jjfr 


'J&va/cn £Poj?twa/ie 


present, for 48K Spectrum 

BOSSMAN A popular business/factory simulation game where you make 
all the decisions regarding production, employing and firing staff etc. The 
object of the game is to become a millionaire (and run off to a tax haven to 
enjoy your loot). The odds ARE stacked against you. You have to face union 
disputes, fire, flood, robberies, violent storms, power failures, machine 
breakdowns, rising bills etc. (And etc.) Five major disasters, and sorry, you 
end up a quivering wreck in Leafy Glade Retirement Home (or the Bank¬ 
ruptcy Court) # £5.95 

PIT-STOP Gives you the chance of becoming an expert racing driver, 
picking up dropped tools off the tracks to take back to the pits. But, two 
computer cars going in the opposite direction are homed in on you to foil your 
chances of winning. Another name for this game is frustration - a fast action 
game needing quick reflexes and even quicker fingers £ 4.95 

OMADAN ATTACK Easily played by young children and equally enjoyed 
by older children (whoops, adults!). Planet Mardon needs defending from the 
maurauding Omadans. To destroy them you need to break down their force 
field with your lasers until you can bring out your final defence: Your Astro 
Cannon. Then, take aim, and annhilate the Omadan ship in one bang-on hit. 
Don’t forget, the Omadans have a horrid habit of fighting back £4.95 

For very young children Avalon introduces AVALON’S STORY TIME 

An animated story about Zeena the Zebra who lost her stripes, 
together with education games and story colouring book £7.35 

All games have hi-resolution graphics and fuil 
sound effects. 

Available by direct mail from: 

AVALON SOFTWARE LTD 

62 Albion Street, Mansfield, Notts NG19 7AU 
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Odds and ends, letters, and company info 


SINCLAIR RESEARCH are busy 
as usual, far from cutting down 
on Spectrum production they 
are increasing it. In fact they are 
doubling production to 
200,000 units per month by the 
end of the year. 

Increases are also expected 
in flat screen TV and QL com¬ 
puter production to 20,000 and 
50,000 units respectively. 

It is nice to see the special 
software offer for new buyers of 
the Spectrum, especially as the 
programs in question were some 
of the best on the market. It's a 
pity us long-time supporters 
who have been with him since 
the ZX80 (and before) couldn't 
be given some kind of boost. 

I suppose the "Expansion 
System" package may have 
been intended for us long timers, 
i.e. the Interface I, a Microdrive 
and four excellent software pro¬ 
grams (Tasword II, Masterfiie, 
Games Designer and 3 D Ant At¬ 
tack). 

Sometimes it makes you sick 
that you were one of the first in 
line to buy! 

600 48K SPECTRUMS are 

being used by the automation 
and computing department of 
China's North East Technical 
College to enable their graduate 
researchers to learn Basic. 

They were also provided with 
"an introductory library of soft¬ 
ware programs", including 
LOGO and Micro Prolog. 

A nice letter from 
Software Farm 

Dear Ray, 

Following the success of "Forty 
Niner" and the imminent release 
of its follow-up "Rocketman", 
ZX81 readers might be in¬ 
terested to know of Software 
Farm's Software Club. 

The club is specifically 
designed for ZX81 owners who 
otherwise get something of a 
raw deal. We simply aim, not to 
sell Software Farm tapes (as this 
sort of gimmick has proved to be 
unnecessary for this purpose), 
but to help ZX81 owners in 
general. 

ZX81 owners who have join¬ 
ed clubs in the past have been in- 
nundated with information of 
Spectrum, BBC, Commodore 



AnnZZ Z° WSOn °o tbaChlca 9° Consumer Electronics Show. Far left 
Andrew Hewson, Rod Cousens MD of Quicksi/va to his right Mark Ev/es 

fL°J!!Z? SI Va SeC ° nd fmm far right; Ab Pand **l MD of Kempston Micro 


etc., add-ons, news and general 
bits and bobs — but never a 
mention of the poor old ZX81. 
For instance "Where can you 
get a joystick that is compatible 
with the ZX81 ?" is the sort of 
question we are asked and can 
help with. 

Unfortunately, we have to 
charge £2 per annum (or £10 
life membership) which might be 
a little more than average for an 
owners club. In actual fact, this 
does not even cover the cost of 
the quarterly newsletter sent to 
members and is extremely good 
value for the service we offer. 
We are committed to giving in¬ 
dividual service to our members, 
and have on several occasions 
spent a considerable amount of 
time tracking down the more 
obscure queries for a single 
member. A case in point being a 
member interested in the com¬ 
bination of ZX81, robots and 
FORTH. 

I believe that you support the 
ZX81 to the full and I hope that 


you might be able to put some 
pressure on the editors of ZX 
Computing to allow you enough 
space to make the following 
point, with which I think you will 
agree. We have a very good and 
highly successful program 
already on the market, i.e. "For¬ 
ty Niner" and a potential best¬ 
seller about to be launched. The 
trouble is, that once again the 
ZX81 owners gets a raw deal: 
every week we are swamped 
with letters saying that they 
have heard about "Forty Niner" 
and have tried to obtain it by 
trudging around all their local 
shops without success. Now 
while most of the major 
'enlightened' distributors stock 
"Forty Nine" and will be doing 
so with "Rocketman", it has 
proved an impossible task to 
persuade the multitude of 
smaller distributors and dealers 
to stock this title. Perhaps, dur¬ 
ing the summer months when 
Spectrum programs are selling 
like dead frogs, it is not surpris¬ 


ing that they will not stock 
ZX81 tapes, which they have 
been conditioned to believe will 
do even worse. This eventually 
harms the ZX81 user, who I 
know from experience is dying 
to buy — even during the sum¬ 
mer! 

Perhaps you could impress 
on them a feeling of self-help. Do 
not simply look at the shelves of 
your local shop for "Forty 
Niner" and the soon-to-be- 
released "Rocketman"... 
PESTER THE HELL OUT OF 
THEM if they don't stock it (or 
any other company's ZX81 
tapes)!!! This will give the shop 
owner a better idea of what will 
sell and, in turn, the distributors 
confidence will grow in the 
machine as a whole. In the end 
this will benefit all concerned. 

Keep up the good work! 


Yours sincerely, 
J.N. Chappell 


ZX COMPUTING DECEMBER/JANUARY 1985 


55 






















GENERAL NEWS 


It's great to see this company 
thriving. Only a short while ago 
most people were predicting 
their collapse and it just goes to 
show that you can survive 
against all odds and its pleasant¬ 
ly surprising that it was the 
ZX81 which made it possible. 

BERNARD BABANI (publishing) 
Ltd. are offering their 
1 984/1 985 catalogue of com¬ 
puter books free to any reader 
who would like to write to them. 
Their address is The Grampians, 
Shepherds Bush Rd. London W6 
7NF 

THE MAKERS OF the Trichord, 
the sound unit we reviewed 
favourably some while ago have 
asked us to mention that they 
have changed distributors to 
Newtech (micro) Develop¬ 
ments, at 1 Courtlands Rd., 
Newton Abbot, Devon TQ12 
2JA. Tel 0626 62836. In that 
article we omitted to mention 
the price of said items so we'll 
remedy that now: 

ZX81 

without amplifier £24.95 
with amplifier £26.95 

Spectrum 

without amp. £28.95 

with amp. £28.95 + 

£ 1.00 

for a beep amp socket 
to befitted. 

As a special Christmas present 
to all our readers they are offer¬ 
ing £2.00 off any unit until Jan 
30th 1985. Find the coupon 
printed somewhere in these 
pages and send it with your 
order for your discount. 

And from Tasman 
Software... 

Dear Sir, 

Regarding the editorial com¬ 
ments on the Timex/Sinclair 
2068 in the August/September 
issue of ZX Computing some of 
your readers will be interested to 
learn that all the products in the 
enclosed catalogue (Tasword 
Two, Taswide, Tasprint, 
Tasmathl, and both the parallel 
and RS232 Interfaces) have 
been converted for the TS 2068 
and are available from the ex¬ 
clusive North American 
distributor of our products: 

Ramax International i 
48945 Van Dyke 
Utica 

Michigan 48087 
USA 

Yours faithfully, 

Robin Thomson 


Of the 


Sample output from Tasprint. See 
'And from Tasman Software' 
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It's nice to know that the com¬ 
panies actually read our com¬ 
ments, and Tasman also sent a 
copy of their latest Centronics 
interface software after I said in 
a review that although I could 
get screen dumps for the usual 
range of printers, the Shinwa 
CP80 I was using couldn't do 
one. 

The latest version had a 
specially highlighted and 
featured a routine specially for 
the Shinwa. 

It works beautifully and is as 
well documented and user 
friendly as all their previous pro¬ 
ducts. 


I was also sent a copy of 
Tasprint, this program allows 
you to print in a choice of five ex¬ 
tra type fonts, plus inverse of 
any font or boxing a section of 
text. 

You can use it on its own with 
most of the interfaces or merge 
it with Tasword II (very easy). 

The quality of print out is ex¬ 
ceptionally good, the characters 
being twice as big as the normal 
character set, imagine a listing in 
script form, there's something 
rather unsettling about it! 

Very useful in a school, it 
would replace those old big print 
typewriters which once were so 


popular, giving younger children 
access to individualised text at a 
professional quality print. Highly 
recommended for those who 
want to use their printers for 
more than simply listing pro 
grams. 

The price is £9.90 and look 
for the sample of print 
somewhere in this section (us¬ 
ing the Shinwa I add!). 


ZX Computing Trichord offer. 

Cut-out this coupon and use it to obtain your £ 2 
discount off the purchase price of a Trichord. 


Diary dates 

I The Your Computer Christn 
j Fair, the second annual exh 
tion for the home compu 
market, will take place at Oly 
pia 2, London from Noveml 
30 — December 2, 1984. 
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HARDWARE NEWS 


Teletext adaptor for 
the zx spectrum 


The TTX 2000 teletext adaptor 
for use with either the 1 6K or 
48K Sinclair Spectrum is now 
available. No modification to the 
Spectrum is necessary — simply 
plug in, switch on and enjoy ins¬ 
tant access to Ceefax, Ceefax 
2, Oracle and 4-Tel, provided by 
BBC1, BBC2, ITV and Channel 
4 respectively. 

Priced at around £145 (inc. 
VAT, P&P) the TTX 2000, 
power adaptor, ZX interface 
cable and full detailed instruc¬ 
tions are available in one 
package direct from the makers, 
O.E. Limited, the communica¬ 


tions specialists of North Point, 
Gilwilly Industrial Estate, 
Penrith, Cumbria, CA11 9BN. 
Tel: (0768) 66748. O.E. Ltd. 
are also the designers and 
manufacturers of the Prism VTX 
5000 modem. 

The TTX 2000 sits directly 
beneath the Spectrum with rib¬ 
bon connector to the micro and 
an auxiliary power supply lead to 
plug the adaptor into the mains 
socket. It will work with any 
standard black and white, or col¬ 
our TV, displaying 40 columns 
of graphics etc. x 24 rows, ie. 
full teletext page reproduction. 



interface Systems 
launch new range 


of printer 
adaptors 

Sussex based computer inter¬ 
facing specialists, Interface 
Systems has launched a low 
cost range of printer interface 
adaptors. 

Branded Microway, the new 
adaptors are available in the 
following formats: RS232C to 
Centronics, Centronics to 
RS232C, IEEE to Centronics, 
IEEE to RS232C and Centronics 
to IEEE. As a complete range, 
therefore, it caters for almost 


interface 


any combination of RS232C, 
Centronics and IEEE interfaces. 

This overcomes the printer 
compatibility problems that are 
frequently encountered by 
microcomputer users. 

The Microway adaptor sits 
between the computer and the 
printer, and comes complete 
with all necessary cabling. 
Measuring 5 x 5.2 5 x 1 . 5 
inches. Microway's end user 
price is just £78 + VAT. 



There are four channel pre¬ 
set controls and pages are called 
up by simply keying the ap¬ 
propriate number. The usual op¬ 
tions such as Hold and Reveal 
are provided for. Teletext pages 
can be held on screen, stored on 
a microdrive for later recall, or 
printed out for a permanent 
record using a Spectrum printer 
or any compatible unit. The TTX 
2000 measures only 9" x 
6 " x 1.5 " and weighs just 1. 
lbs. 


O.E. Ltd. have announced 
plans for a telesoftware pro¬ 
grams to allow all TTX 2000 
owners to receive and download 
specially broadcast software for 
use with the ZX Spectrum. The 
BBC has just started software 
broadcasting trials for the Spec¬ 
trum via teletext on Ceefax, and 
O.E. Ltd. states that the 
downloader facility will be 
available shortly as an upgrade 
ROM. 


zx Spectrum lightpen 
from Datapen 


The photograph shows Data- 
pen's lightpen in use with 
SKETCH, a high resolution col¬ 
our drawing program. Using this 
program the lightpen is capable 
of drawing (and erasing) lines 
triangles, rectangles, circles, 
etc., plus user-defined shapes, 
text characters and block area 
fills, all to an amazing and 
repeatable single pixel 
accuracy. The program is very 
easy to use as it is controlled by 
the lightpen placed against 
keywords on the screen. You 
don't need a keyboard if you 
have a lightpen! 

In another lightpen operated 
program Datapen provide a 
user-defined character 
generator enabling an extremely 
easy and visual way of design¬ 
ing your own graphic shapes for 
use in other programs. 

Both programs, plus an in¬ 


troduction program, are includ¬ 
ed along with the Spectrum ver¬ 
sion lightpen for just £29 in¬ 
clusive. 

The lightpen plugs into the 
expansion socket on the 
Spectrum and is powered by the 
computer. The Electronics are 
located inside the pen body itself 
using electronic watch style 
micro-miniature circuits. 

Datapen lightpens, which are 
also available for other popular 
micro's, are high performance 
lightpens with top-of-the-range 
features, such as a built in 
switch, LED signal lamp and the 
ability to work under all lighting 
conditions. 

Further details are available 
from Datapen Microtechnology 
Limited, Kingsclere Road, Over- 
ton, Hants. RG 2 5 3 JB. 
Telephone: 0256 770488. 
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HARDWARE NEWS 


A new 
range of 
hand 
controls 

Essex-based electronic leisure 
company CGL, are handling 
distribution for Wico hand con¬ 
trols in the U.K. 

CGL initially has four types of 
game control available in the 
Wico range: Trackball, Three 
Way, The Boss and Red Ball. 

The 3-way Joystick offers 
three ergonomically-designed 
interchangeable grips, a tex¬ 
tured finish bat handle and two 
smooth-finish grip handles. The 
3-way Joystick retails at around 
£25. Now you can change 
handles as often as you change 
video games... and, there are 


two independent fire buttons 
controlled by a 2-position selec¬ 
tor switch. 

According to CGL, The Boss 
Joystick is the only popularly 
priced precision-engineered 
control on the market today — it 
retails at around £13. Con¬ 
structed of durable, high impact 
plastic, The Boss has split- 
second action-time and features 
a comfortable grip handle with a 
thumb action fire button. 

The famous Red Ball Joystick 
will be familiar to most people as 
it looks the same as those used 
of most arcade games. The 6 
leaf assembly provides 8-way 
directional action, to give light¬ 
ning quick response. There are 
two fire buttons, one on the han¬ 
dle and the other on the base 
which allows greater versatility. 
The heavy duty plastic base is 
equipped with rubber-grip pads 
for table-top as well as hand¬ 
held use. Red Ball is priced at 
around £23. 



RGB 

output for 
Spectrum 

One of the major disadvantages 
of owning a Spectrum has 
always been its lack of quality 
graphics due to there being only 
a UHF signal available to the 
user. This not only gives poor 
quality colour pictures but also 
invariably monopolises the 
family TV causing much upset. 

Following the success of 
their video output kit ADAPT 
ELECTRONICS have come up 
with the complete answer to 
Spectrum owners prayers: An 
RGB output driver module. Its 
main features are: 

Gives true TTL level RGB on 
standard DIN socket. 
Separate composite syncs. 
Can be used on any monitor 
with TTL RGB inputs. 


Involves no modification or 
internal connections to the 
Spectrum. 

Simply plugs into expansion 
port. 

No separate power supply 
required. 

Does not affect UHF output. 
Can be trimmed to give op¬ 
timum performance for your 
Spectrum. 

Improved picture quality 
reduces eye strain. 

Why buy a monitor useable 
only on Spectrum? Now you can 
use any RGB(TTL) monitor of 
your choice. When you change 
computers there will be no need 
to change monitors. 

Price: £29.95 plus 50p P&P 
and available from: 

ADAPT ELECTRONICS 
20 Starling Close, 

Buckhurst Hill, 

Essex IG9 5TN 

or send SAE for further details. 
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IN.BRIEF (hardware) 


• Sinclair Research's revolutionary flat-screen pocket TV is now 
available in a 9ct solid gold casing. This, "for the person who has 
everything" gift retails for around the £2,000 mark and is currently 
available from Asprey & Company PLC of London. 

For details regarding the solid gold cased pocket TVs contract 
Christopher MacDonald, Asprey & Company PLC, 1 65 New Bond 
Street, London WIY OAR (Tel: 01-493 6767). 

Customers queries regarding the pocket TV (black plastic case) 
should be directed to Sinclair Research Ltd., Camberley (0276) 
62111. 


• A new thermal printer costing less than £100 by Phi Mag 
Systems Limited, the Falmouth-based specialist peripheral 
manufacturer who recently announced the PHLOOPY data storage 
system. 

Called the PhiPrint, the compact 40-column printer has a nine- j 
element dot head providing printing in true descenders, lower case 
characters and underlining. Other features include versatile 
character modes and bit image graphics — facilities normally only 
found on larger printers. 

The printer needs a Centronics interface which will cost you a 
further £40 +. 

Phi Mag Systems Limited, Tregoniggie Industrial Estate, 
Falmouth, Cornwall TR11 3TD. 


• The Cirkit Modem, being marked in High Street retail outlets by | 
Protek Computing Ltd, enables computers to communicate via a I 
telephone line, and is the first of its kind to get British Telecom ap¬ 
proval. It is compatible with most personal computers including the 
Sinclair ZX Spectrum, Commodore 64k, BBC Model B and Acorn 
Electron, when used in conjunction with a Protek Interface Pack. | 

• Uvipac have announced a stand alone EPROM Eraser which com -1 
pletely erases all EPROM's in minutes. Prices at £1 9.95 the com-j 
pany believes it is the lowest price available. 

The UVIPAC EPROM Eraser comes complete with power cable 
and instructions. 

The company soon expects to be producing an EPROM Program-1 
mer at only £29.95. 


• Several companies at once seem to have woken up to the fact 
that the Spectrum is being taken seriously by many people, and haves 
produced professional quality storage devices. 

Rotronics have an impressive unit called the wafadrive which 
consists of twin high speed tape drives a centronics parallel port and 
a RS232 serial port. 

We have one which our reviewer is giving an extensive trial, but 
first impressions are very favourable. 

Similar units, if bought separately, would cost around £ 200 their 
price is £1 25 including VAT and a wordprocessor program. 
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SOFTWARE NEWS 



French and 
German is fun 

CDS Micro Systems have pro¬ 
duced an audio cassette which 
is synchronised to run with both 
their French is Fun and German 
is Fun educational programs for 
the Spectrum 48K. The 
cassette aids correct pronuncia¬ 
tion of the programs' words and 
phrases and was produced us¬ 
ing the facilities of the Open 
University. It retails at £3.50 
and is also available in a three 
part presentation pack contain¬ 
ing the audio cassette and both 
the French and German is Fun 
programs, which is priced at 


£ 1 2.99. This offers a saving of 
£2.41 compared with purchas¬ 
ing the two programs and audio 
cassette separately. 

French is Fun and German is 
Fun are similarly structured and 
feature a 9 point menu providing 
a choice of one of six pictorial 
scenes and a Counting, Telling 
the Time and an All Picture 
selection. The cassette contains 
corresponding sections, each in¬ 
terspersed with a tone to allow 
synchronisation of tape and pro¬ 
gram. 

A table is provided to record 
tape counter start and stop posi¬ 
tions, making it subsequently 
quite easy to find the required 
section of tape. 


Two ways to 
ocean's gold 

Ocean Software's new sports 
simulation "Daley Thompson's 
Decathlon" gives home micro 
owners the chance to compete 
in the Olympics from the com¬ 
fort of an armchair at home! 


The game which is available 
for the 48K Spectrum (RSP 



£6.90) recreates the 10 
decathalon events — all of 
which are played under Olympic 
qualifying standards. Royalties 
from the game will go to the 
British Amateur Athletic Board, 
and a free poster offer is includ¬ 
ed with every copy of the game. 

Explained Ocean managing 
director David Ward, "We 
showed an incomplete version 
of the game to Daley Thompson 
— he tried the 1 00 metre sprint 
and long jump. Once he pro¬ 
nounced the game "fit" our pro¬ 
gramming team had a marathon 



IN.BRIEF 


• CRL, formerly Computer Rentals Limited, are going strong on 
the game of the TV show programs. 

Terrahawks was written by Richard Taylor, and is a 3D 
perspective flight/search game, price is £6.95. 

Coming soon (in the best TV preview vocabulary) is Magic 
Roundabout. 

• While on the theme of TV shows, Bug-Byte, a long established 
and well respected software house, have obtained the rights to 
Automan. Watch this space. . . 

• A package of tapes from Finsbury Software arrived at the 
office with little info. 

Nice to see six ZX81 programs included. Games 18-2, Slot 
Machine, Box File, Andromeda and Princess are the first four at 
£4.95 and the last two at £5.95. 

Their Spectrum* programs are Games 1 and Astrocode at £ 5.9 5 
and Andromeda and Princess at £ 6.9 5. 

I'll get our tame experts to study them in depth. 

• Positive Image tentatively let Bewarehouse escape a few mon¬ 
ths ago and it was greeted with moderate acclaim. They've now 
re-packaged it by Frog Face, an adventure game, and Ghost Rider, 
an arcade game which also requires some thought. 

All are available for the 4 8 K Spectrum at £ 5.9 5 each from 129 
Dumbarton Rd. Glasgow. 

• Words and Pictures is the latest educational program from ex¬ 
perts QJialksoft, nicely packaged early learning games (3 to 7) 
complete with booklet. £9.95 from 37 Willowslea Rd. Worcester 
WR3 7QP. 

• Cloud 9, the company who specialise in chemistry revision and 
simulation programs, are increasing their range by three — Write 
equations, Mole and Periodic Table. 

All their programs will now sell at £5.50 instead of £8.50 and 
many are available via Micronet 800. 


programming session to get the 
game ready in time." 

To play the game one player 
takes on the role of Daley 
Thompson competing against 
the computer. To qualify each 
player has to take an "energy 
test" — and the computer's 
decision on fitness is final. 
Micro's equipped with a speech 
unit will hear vocal scores, and a 
voice intoning "On your marks, 
get set, GO." A specially writ¬ 
ten Olympic theme tune can be 
heard, and animated graphics 
reproduce the stadium and 
track. 

Players are disqualified if 
they have more than three false 
starts at any event — Ocean 
recommend taking-off at 45 
degrees for the long jump, 
javelin and shot putt. Ocean pro¬ 
grammer David Collier assures 
competitors that it is possible to 
beat the computer. 

"Gilligan's Gold" is hidden in 
the perilous depths of a multi¬ 
tunnel mineshaft. The object of 
Ocean's arcade-style adventure 
game, which is available for the 
Spectrum 48 K, is to collect and 
remove the bags of gold. . . . - 
just before the deadline runs 
out. 


Equipped with a wheelbar¬ 
row , the player can generate ex¬ 
tra time and raise the score, on 
each occasion that a bag is 
deposited in the barrow. 

It's a simultaneous three 
screen game, and Gilligan can be 
manipulated from screen to 
screen by hitching a lift on a 
passing truck — or grabbing a 
handy pick axe and slamming it 
through a shaft wall. 

However, life is not all easy 
for the diligent Gilligan. A horde 
of desperate outlaws (or 
possibly inlaws) are after him, 
and his gold. Clearly represented 
on the screen as out and "bad¬ 
dies" with kerchiefs covering 
their faces — they are ready to 
put up a terrific fight. 

Quick reflexes from the 
player enable Gilligan to zap out 
an outlaw by deftly dropping a 
bag of gold on his head. Gilligan 
can also escape on a truck — but 
if he steps in front of it he can 
also be obliterated by it. He can 
use ladders or lifts — but 
because of the mining safety 
rules, he can only grab a ride 
when the lift actually stops. If 
not, he may come to a messy 
end at the bottom of a mine 
shaft. 
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IN.BRIEF 

• Hyperaction is a maze game with some originality and humour 
from Silversoft, another mature company. The Hampton 
Nightmare sounds horrific! 

• Alcatraz Harry is the latest in the Mastertronic £1 .99 48K 
Spectrum games range. Your task is to escape from a prison and it 
is claimed to be a mixture of arcade, strategy and adventure game. 

I hope it's good as I support any attempt to provide value for 
money, however they haven't sent any for review so I cannot 
make any comment. 

• Kokotoni Wilf from the ubiquitous Elite looks as if it's going to 
be worth checking out at your local store. £ 5.9 5 for the 48 K Spec¬ 
trum. 

• Kemp's Stock Control program has now been modified so that 
it will work on micrbdrives and make use of a full sized printer via 
RS232 or Centronics interface. 

I still found it confusing, but must admit to not being an expert in 
the bookeeping line. 

Also it wouldn't transfer to the disk drive even though I made all 
the necessary modifications. It costs £ 1 9.95. 

• All serious games programmers or would be commerical pro¬ 
gram writers should look at White Lightning from Oasis Software. 

Described as a games writing language, and I will agree with 
that, it consists of a suite of programs, a sprite editor, sprite 
designer and the master program. 

All three are very powerful and the demo will convince you that 
this program, along with your imagination, can create commerical 
quality programs. 

The master program is essentially the Forth language so if 
you've some experience of it then you've a head start. I've dabbled 
with it but this is the first time I've actually seen a practical use for it 
on a home computer. 

As always with this kind of program, its only as good as the 
user, and you have to be prepared to spend a great deal of time lear¬ 
ning to use what is essentially a powerful and sophisticated too!. 

Programs written with this package run completely indepen¬ 
dently and Oasis make no claim for royalties or place marketing 
restrictions on the programmer. 

• One of the best accounting systems around is that supplied by 
Hestacrest Business Software. They have now redesigned their! 
programs around a twin microdrive system. 

This seems a very sensible idea and the set comprises of three 
programs which operate independantly or as part of an integrated 
system. They are Sales Ledger, Purchase Ledger and Cash Book. 

Each program costs £32.50 or £5 2.50 for two or £7 5.00 for 
three, if you are contemplating running your business accounts 
from the Spectrum I suggest you give them a ring. 

Hestacrest Ltd. PO Box 1 9, Leighton Buzzard, Beds. LU7 ODG 
Tel 052 523 7785. 

• Highlight Software, 3 Nether Court, Halstead, Essex C09 2 HE 
are selling Contract Bridge which they claim is the 'definative 
game' and 'far and away the most versatile and comprehensive' 
computer Bridge game. I must get someone who plays to com¬ 
ment on it. Meanwhile you can try it for £9.95. 

• Flowchart Ltd. are marketing Simple Business Accounts for 
£11.95 Tightly written in Basic and with microdrive options ! 
found that the booklet had been (deliberately ?) over simplified. A 
little experimenting and I was starting to think it definately held 
possibilities. 

I changed it to operate on the Technology Research Disk Drive 
system without any problems and was starting to find some im¬ 
pressive features. 

I also changed it to operate with the Shinwa printer and Cen¬ 
tronics interface; there are built in options for the ZX printer (or 
Alphacom 32) or RS232 driven printers. 

At this stage I sent it for a full review so we can see what so¬ 
meone else thinks. 

Personal opinion? With a Microdrive or other fast access 
system it could be very useful. 


Fast movers 

UNIQUE, the latest software 
house to enter the computer 
games market, has just signed 
an exclusive contract worth 
several thousands of pounds. 

The contract, according to 
UNIQUE'S founder John Willan, 
"enables us to fully utilise the 
benefits of a large development 
system and a team of com¬ 
prehensive programmers and 
systems analysts. 

"By combining our games 
designing team with this new 
development system we are 
able to produce a program that is 
of extremely high detailed quali¬ 
ty as well as being fun and en¬ 
joyable to play. 

The first two releases were 
JUMP and RED ATTACK, 

JUMP is an original quick 
response game to end all quick 
response games. You have to 
negotiate a large building using 
nothing but the window ledges 
and brickwork but watch out 
and get ready to JUMP. Flower 
pots are being thrown by mad 
apes and somebody keeps shut¬ 
ting the windows. 


RED ATTACK is the most 
comprehensive, detailed and 
fast moving shoot-them-up type 
game ever designed. One to nine 
players, yes nine players!! 
Watch out for reviews! 

These were followed by VER¬ 
TIGO and WRECKAGE. All four 
have a strange resemblance to 
the programs sent by VEN- 
TAMATIC from Spain! 


Fresh start from 
virgin games 

VIRGIN GAMES, the computer 
software company of the Virgin 
Group is going into the 1984 
Xmas season with a fresh start. 

Gone are the days of releas¬ 
ing huge numbers of titles for all 
machines in the hope that some 
will be hits. Instead, a much 
more selective approach has 
been adopted. 

"We have changed with the 
market" said VIRGIN GAMES 
Managing Director, Nick Alex¬ 
ander. "The shot-gun approach 
will not work any more — this 
autumn we are only releasing 6 
titles, all of which have been ex¬ 
tensively researched and tested 


for market appeal and we are go¬ 
ing to market the hell out of 
them!" 

VIRGIN GAMES is backing its 
autumn titles with a £250,000 
spend. The titles include an ex¬ 
citing new game for the Spec¬ 
trum, Strangeloop. The game is 
priced at £ 5.9 5 despite its com¬ 
plexity — offering exceptional 
value. Virgin are also offering a 
prize of a £2,000 robot for the 
first person to successfully com¬ 
plete it. 

"We believe that 
Strangeloop take the Spectrum 
to its limit" says Steve Webb, 
Virgin's Technical Manager. 
"We would have called it a 
Mega Game but we felt the term 
has been devalued. 
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BOOK NEWS 
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ADVANCED 

SPECTRUM 

FORTH 


riThomasson 


The Sunshine 
three 


Well known publishers Sunshine 
have produced three more 
books on a variety of topics. 

“Home Applications on your 
Micro" by Mike Grace, a regulai 
contributor to several computer 
mags and author of the Com¬ 
modore 64 adventures, is in¬ 
tended to provide you with prac¬ 
tical ideas for using your micro. 

It gives examples of how a 
database, spreadsheet and 
wordprocessor can help you in 
running your home, extending 
your hobbies and removing pen 
paper and book. 

A good book for those look¬ 
ing for the answer to the ques¬ 
tion "Very nice, but what can it 
DO?" at a cost of £6.95. 

"Inside your Spectrum" by 
Jeff Naylor, author of several 
commercial computer games, 
and Diane Rogers, well known in 
TV and Theatre management, is 
aguidetowhatisgoingon inside 
the case of the Spectrum. 

The book is in two sections: 
the first deals with computer 
design and the second concen¬ 
trates on the Spectrum, in par¬ 
ticular the screen display, 
keyboard and sound. 


I had a quick look at this one 
and at first sight it appears to be 
a clearly written, fascinating 
book, especially if you're in¬ 
terested in graphic work. 

This one also costs £ 6.9 5. 

All of these should be 
available from computer 
bookshops or from Sunshine, 
12/13 Little Newport Street, 
.ondon WC2R3LD. 

Programs are included to il¬ 
lustrate many of the points, and 
it is claimed that you are also in¬ 
troduced to the world of 
"machine code programming 
gently via a monitor program 
and 'hands on' experiments. 

A daunting task indeed and 
all for £6.9 5, I'll try and get our 
reviewer to give it his considered 
opinion in the next issue. 

"Machine Code Sprites and 
Graphics for the ZX Spectrum" 
is the mouthful of a title for John 
Durst's book. He is a former film 
director who wanted to explore 
animation using a Spectrum. 

Every chapter contains short 
Basic or machine code programs 
to perform specific tasks which 
may then be utilised in your own 
programs. 


Two of the latest books from 
Melbourne House are aimed at 
the advanced user. 

"Advanced Spectrum 
Machine Language" is written 
by David Webb and is aimed at 
programmers who already have 
some knowledge of machine 
code programming. 

The book contains many 
machine code routines which 
ican be included in the reader's 
I own programs. The programs 
range from changing the colour 
of the screen and border, 
horizon movement etc. to 
animation and pixel fine move¬ 
ment. 

At £ 6.9 5 this seems a useful 
book for those who've cracked 
the basics of machine code and 


want to go a step further. 

"Advanced Spectrum 
Forth" is a book which I found 
useful. I've dabbled with Forth 
but never really created a com¬ 
plete program in this language. 

This book talks in practical 
techniques and is full of useful 
suggestions. Although fairly 
general in application it is 
specifically aimed at users of the 
Abersoft Forth program, also 
marketed by Melbourne House. 

Worth looking at if you intend 
to use Forth rather than simply 
experiment with it. The price is 
£8.95 which may deter many. 
Both are available in bookshops 
ordirectfrom Melbourne House, 
39 Milton Trading Est. Abing¬ 
don, Oxon. 0X1 4 4TD. 


IAHGUA©* 


Extend - -•*** 


IN.BRIEF 


• The Micro Manual by Stewart Hasted is promoted as "the book 
the manufacturers should have written in the first place" and is in¬ 
tended to be clear, simple and enjoyable. 

The press release which included a few reproduced pages look¬ 
ed interesting, but no sign of a price could be found. Contact SHA 
Publications, 65 Sheldon St., Covent Garden, London WC2. 

• Hutchinson Computer Publishing Company Ltd. have released 
five books for the QL which cover an introduction, Superbasic, 
desk top computing, wordprocessing and advanced pro¬ 
gramming. 

_The QL series has been produced with the co-operation and 

support of both Sinclair Research and Psion and the series editor is 
the well known and respected Robin Bradbeer. Each book is priced 
at £6.95. 

• Toby Matthews and Paul Smith are the two 16 year old authors 
of "Winning Games on the ZX Spectrum" published by Ellis 
Horwood Ltd. 

The slightly ambiguous title refers in fact to the twenty 
"demanding new games" which are featured in this tome, all with 
"exciting new titles" like Code Breaker, Skiing and Horse Race. Its 
162 pages will cost you £5.95. 

• The latest edition of Microcomputer Software Directory con¬ 
tains aver 5,000 software packages from more than 1,300 sup¬ 
pliers/ making it the most comprehensive directory of micro¬ 
computer software available in the UK. Packages are available on 
more than 600 machines, operating under the control of 240 dif¬ 
ferent operating systems. 

There are four indexes in the Microcomputer Software Direc¬ 
tory: machine, operating system, product, and occupation/ 
application. The index by machine lists packages by application, 
then alphabetically according to the type of machine on which they 
run. 

The Microcomputer Software Directory is published by Com¬ 
puting Publications Ltd, and can be obtained from 53-55 Frith 
Street, London W1 A 1 HG. Telephone 01 -439 4242. Price £40 
plus £2.20 p&p. 


Two new from 

Melbourne 

House 
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Britain's Best Magazine 
For The Sinclair user 


QoJoapQDTjnng 


Don't be disappointed — make sure you 
get every issue of ZX Computing! 


Just £ 1 3.50 will ensure that the next 
six issues will be lovingly wrapped and 
posted to you. Just fill in the form 
below, cut it out and send it with your 
cheque or postal order (made payable to 
ASP Ltd) to: 


ZX Computing Subscriptions, 
Infonet Ltd, 

Times House, 

179 The Marlowes, 

Hemel Hempstead, 

Herts HP1 IBB, 


Alternatively you can pay with your Access or 
Barclaycard: simply fill in your card number, sign the 
form and send it off. Do NOT send your card! 


Make the most of your ZX Computer with 
ZX Computing — bi-monthly! 


Cut out and SEND TO: 


2 


y 


Subscription Order Form 


Please commence my subscription to ZX Computing 
with the very next issue. 


QoKapQD'uaa® 


ZX Computing Subscriptions, 
Infonet Ltd, 

Times House, 

179 The Marlowes, 
Hemel Hempstead, 

Herts HP1 IBB, 


/ am enclosing my (delete as necessary) 
cheque/Postal Order/International Money 

Order for £: . 

(made payable to ASP Ltd) 

OR 

Debit my Access/Barclaycard* 

(*delete as necessary) 


VISA 


SUBSCRIPTION 

RATES 


(tick □ as 
appropriate) 


£ 13.50 for six issues 
£ 15.00 for six issues 
£31.00 for six issues 


$ 19.50 for six issues 
USA surface mail. 


Please use BLOCK CAPITALS and include post codes. 

NAME (Mr/Mrs/Miss). 

ADDRESS . 


POSTCODE 


Signature 
Date .... 


ma 
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SOFTWARE REVIEWS! 





Greg Turnbull looks at games of 
strategy and tactics 


ISLETS OF 
LANGERHANS, 
Amazing Games, 
£5.50. 

48K Spectrum 


This is one of the many recently 
released programs written using 
Gilsoft's "The Quill". The 
adventure makes a most 
welcome change from battling 
through the usual coves or 
rooms, killing endless goblins, 
animals, etc. Your quest is to 
journey through the human 
body to locate the 'Islets of 
Langehans' (look it up in a 
medical dictionary!), and return 
with them to the outside world. 

Due to the use of the Quill, 
the program is in 1 00 % 
machine code, hence quick to 
respond and accepts the usual 
commands. There are mainly 
verb-object combinations, 
which can be shortened to four 
letter strings. For example: 
THROW KNIFE (Not a clue). 

No comprehensive docu¬ 
ment comes with the tape — 
unlike other Amazing Games — 
so part of the game is to discover 
a vocabulary that works. 

This lack of knowledge, plus 
the biological nature of the text, 
may cause a few problems for 
people without'O' level Biology. 
However, the problems are not 
to difficult, and the format does 
make a pleasant change. 

I believe a version of this pro¬ 
gram is available for the ZX81, 
entitled, "Fantastic Voyage". 
The idea for the program comes 
from the excellent Isaac Asimov 
novel "Fanastic Voyage", 
which was made into a superb 
film with Raquel Welch in 1 9 6 6. 

If you have either read the book 
or seen the film you will have a 
head-start here. 

Amazing Games also claim 
that the program can be used as 
a revision aid for students taking 
'0' level Biology exams. As an 
ex-Biochemist I would say that 
this is partially true. A 
knowledge of 


physiology/biochemistry is cer¬ 
tainly an advantage. If you get 
stuck you can always look the 
terms up. 

The text is not entirely 
clinical; there are references to 
books (E.T.), telephones, record 
players, emeralds, etc. So 
previous adventurers shouldn't 
have too many problems. A cou¬ 
ple of humorous touches can be 
seen, e.g. If you ask for HELP all 
you get it: "This isn't a Scott 
Adams adventure!" 

On your journey you will visit 
such locations as: the liver, 
kidneys, brain, heart (take care 
here, as once you pass there is 
no return) and many others. Pro¬ 
blems can be conquered (and so 
increase you % score) include: 
gangs of starch molecules, 
bacteria and proteins, etc. 

The only criticism I have of- 
the game is that objects may be 
used more than once, so you 
could try them all until you get 
the right one, requiring no 
specialised knowledge. Other¬ 
wise I enjoyed playing this most 
interesting and unusual adven¬ 
ture. It is a pity that no graphics 
could be included. 

Hopefully wide-spread use of 
the Quill will allow writers to 
come up with many more such 
games, and other unexpected 
formats. This will prevent the 
adventure field from becoming 
stale. I look forward to playing 
further Amazing Games pro¬ 
grams: "Thriller" and "The Last 
Jedi"; watch this column for 
future reviews. 

THE CODE 
Soft Concern Ltd. 
48K spectrum 

This is a highly complex text- 
only adventure puzzle, with a 
prize of £25,000 for anyone 
who can complete it. Ten 
runner-up prizes of £25 are also 
available. The idea being that 
you are a secret agent in a Rus¬ 
sian military establishment. You 
must work your way through 
four floor levels to reach the 


code room, and crack the code. 

The program is highly detail¬ 
ed in text-only adventure, with 
extremely complex problems to 
be solved. This is to be expected 
considering the sum of money 
involved if you can beat it. 

Verdict: Only buy it if you are 
superb at solving difficult 
puzzles and can think laterally, 
or are very short of cash! If like 
me you can't progress very far 
through the program, at least 
there is a nice Bogart screen pic¬ 
ture to look at while the tape is 
loading. 

STAR TRADER 
Bug-Byte 
48 k Spectrum 

Star Trader is one of the growing 
range of arcade/adventure pro¬ 
grams for the Spectrum. In this 
case the game has more of an 
arcade-strategy feel to it. 
Basically it involves you in buy¬ 
ing various types of goods on 
one planet, transporting them 
safely to another planet, and try¬ 
ing to sell them again at a profit. 

The strategy aspect comes in 
knowing where to buy the 
goods and how many items to 
purchase (your storage soace 
being limited). The arcade 
aspect comes between the buy¬ 
ing and selling; you've got to get 
there safely first! This is made 
more difficult by the fact that 
you are more than likely to be at¬ 
tacked by space pirates 'en 
route'. 

If you have the correct 
weapons you can fight back in 
an approximate simulation of 
3-D, which can be fun. The 
graphics on the planets consist 
mainly of the faces of 
shopkeepers, and are well done. 

Other problems that can 
beset you on your travels are 
pick-pockets, muggers and 
other such unpleasant people. If 
you thought this was enough, 
you still have to consider your 
stomach. You must eat and 
drink (mostly beer in the local 
Stellar pub), to keep you in good 


1985 


health. If you fail to do this you 
won't be allowed to take-off and 
will eventually die of starvation 

You start off with a set 
amount of cash which is reduc¬ 
ed by buying goods, food/drink, 
payments to space pirates if you 
get caught etc. Yet another pro¬ 
blem to face is space tax. When 
landing on a new planet you can 
choose to declare all, some or 
none of you cargo and risk losing 
it all. Alternatively you can try to 
bribe a customs official (which 
may not always work). 

Carefull planning (by use of 
the report facilites) in buying and 
selling is required. Overall a 
game that will give you plenty to 
think about. However, it can get 
a bit repetitive because of the 
menu-driven format. The 
graphics make a welcome addi¬ 
tion here. Recommended for ar¬ 
cade or strategy fans looking for 
something a little different. 


THE INFERNO 
Richard Shepherd 
Software 
£6.50.48K 
Spectrum 

This is the latest graphic pro¬ 
gram from the well-known 
Shepherd stable. It has extreme¬ 
ly fast, colourful and quite pretty 
graphics which can be switched 
off. The game is based on 
Dante's 13tyh century book 
"Inferno". 

Your quest is to explore the 
underworld, travelling through 
the nine circles of Hell, to reach 
the centre and finally escape. 

Some of the areas to be ex¬ 
plored include: The city of Dis, 
the marsh of Styx, plains of ice 
and many others. Your actions 
can influence the behaviour of 
other characters, but I found 
that I didn't use this interaction 
feature much. You must try not 
to be too violent as most other 
characters are stronger than you 
are. 

The SAVE routine is in¬ 
credibly fast and can be used 
often, without boredom. There 
is no (%)SCORE routine as such, 
although occasional humour can 
be found: EXA(mine) your shield 
and you get, "You can see 
something horrible, no, it's just 
your reflection!" 

Seasoned adventurers 
should have little problem with 
this program. However, the boat 
can be tricky to use in crossing 
the Styx. In conclusion, an im¬ 
pressive looking game, but 
somewhat lacking in text 
substance to make it totally en¬ 
thralling. It can be recommend¬ 
ed with some reservasions. 
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ZX81 GAME 


No, not a simulation of the ZX81 ram problem, but a 
great motoring game from Luc De Jaeger 

of Gent, Belgium. 


This is a clever combination of a 
driving simulation, an adventure 
game and also needs the quick 
reactions associated with ar¬ 
cade games! 

Once you have typed in this 
listing and RUN the program, the 
first thing you'll see is your 
dashboard. At the top of the 
screen is a line representing your 
speedometer, this is calibrated 
in KM/H. 

Below this on the left is a rec¬ 
tangle which will indicate brake 
failure, and on the right is a rec¬ 
tangle which shows when you 
are very low on fuel. 

A digital petrol tank meter is 
set below this and has 60 litres 
at the start of the journey, as you 
drive you will use up petrol and 
when the gauge starts to act 
strangely then you're starting to 
get low. 

On the left of the screen is a 
display of the options: 

B to brake 
5 to turn left 
8 to turn right 
F to accelerate 
S to decelerate 

A single press of any of these 
keys should be enough to 
change your status accordingly. 

On the right of the screen is 
the computer display of the pre¬ 


sent situation on the road and, 
being ultra user friendly, it also 
informs you of the correct action 
to take. It is now down to you to 
react correctly within a 
reasonable time, failure to do so 
will inevitably result in the crash 
of the title. 

So now all you have to do is 
take the driving seat, fasten 
your safety belt, and off you go 
(remembering to drive on the 
right!) until you reach home. 

Technical details 

The main routine begins at line 
80 and all the different sections 
are set in separate subroutines 
which are arranged as follows: 

150 — 216 Long road 
230 — 299 Speed 
300 — 370 Turning 
400 — 498 Brake failure 
500 — 579 Empty petrol tank 
580 — 615 Accident 
650 — 699 Low petrol 
71 0 — 980 Crossing 
1000 - 1025 Speed 
1 027 — 1 090 Braking 
1091 - 1 155 Speed 
1200 - 1275 Home 
1 500 — 1 51 0 An accident 
6500 — 6655 Dashboard 
6800 — 6830 Speed/Petrol 
7000 - 7055 CRASH 
7500 — 7505 Turning 


5 CLS 
7 LET N=4 
10 LET A=4 
15 LET A*=' 
20 LET B*=' 
25 LET D*=‘ 


30 

35 

40 

45 

50 

55 

60 

65 

75 

80 

81 

83 

85 

95 

100 

105 


FUNCTIONS" 


BROKE 


FRILURE 


EE" 


PE TROL 


LET E*=' 

LET F*=’ 

LET G$=' 

LET H*=' 

LET 1$=' 

LET J*=' 

LET K$=' 

LET L*=' 

LET Z=62 
GOSUB 6500 
RAND 

FOR N=0 TO 10 
IF RND>.3 THEN GOSUB 150 
IF RND>.3 THEN GOSUB 230 
IF RND>.3 THEN GOSUB 300 
IF RND>.3 THEN GOSUB 710 


107 IF RND>.3 THEN GOSUB 400 

110 IF RND>.3 THEN GOSUB 1000 

111 IF RND>.3 THEN GOSUB 1027 

112 NEXT N 
115 GOTO 1200 
150 GOSUB 400 

153 PRINT AT 10,12;"YOU ARE DRI 
VING ON A";AT 12,12;"LONG ROAD" 
155 IF N<10 THEN GOTO 200 
165 GOSUB 6800 
175 GOSUB 300 
180 RETURN 

200 PRINT AT 14,11;"YOU MAY HIG 
HER YOUR";AT 15,22;"SPEED" 

205 IF INKEY$="" THEN GOTO 205 
210 IF INKEY*="F" THEN LET N=N+ 
INT (RND*15)+1 
213 IF N>27 THEN LET N=27 

215 GOSUB 6800 

216 GOTO 155 
230 GOSUB 400 

235 IF N<=15 THEN GOTO 245 
240 IF N>15 THEN GOTO 278 
245 PRINT AT 17.10; " K BII ■ :!;!» M R 
■■lamCH : AT 18,18; " HM3DEEEX1" 
252 FOR J=1 TO 55 
255 LET M*=INKEY* 


64 




































ZX81 CAME 


:a 




IG 

5 

M+ 


ED 


260 IF M$="F" THEN GOTO 272 

265 NEXT J 

270 GOSUB 7000 

271 GOTO 600 

272 LET N=N+INT <RND*24)+1 

273 IF N>27 THEN LET N=27 

275 GOSUB 6800 

276 GOSUB 400 

277 RETURN 

279 GOSUB 6800 

280 PRINT AT 9,11;"YOU ARE DRIV 
ING TOO";AT 10,22;"FAST";AT 11,1 
1;"YOU CANNOT AVOID";AT 12,12;"A 
N ACCIDENT" 

281 FOR 1=0 TO 65 

282 NEXT I 

283 IF RND<.459 THEN GOTO 297 

284 GOSUB 7000 

285 CLS 

287 GOSUB 6500 

290 PRINT AT 10,11;"FORTUNATELY 

YOU ARE";AT 11,11;"NOT HURT AND 

YOU CAR";AT 12,11;"IS NOT TOO M 
UCH";AT 13,20;"DAMAGED";AT 14,11 
;CHR* 5;CHR* 5; " 8aMllBM8EWii 
";CHR$ 133;CHR$ 133;AT 9,11;"YOU 


325 NEXT J 

330 GOSUB 7000 

335 GOTO 7500 

340 FOR S=0 TO 10 

345 PRINT AT 1,29;G$;AT 1,29;E$ 

350 NEXT S 
360 GOSUB 6800 

365 PRINT AT 12,12;"ALL IS WELL 
NOW" 

366 GOSUB 710 
370 RETURN 

400 FOR L=9 TO 21 
405 PRINT AT L,10;D$ 

410 NEXT L 

415 RETURN 

430 GOSUB 400 

432 LET C=RND 

440 GOSUB 6800 

445 FOR 1=0 TO 10 

447 PRINT AT 5,4;1$;AT 6,3;J$ 

449 PRINT AT 5,3;F$;AT 6,3;F* 

451 NEXT I 

453 PRINT AT 18,11;"| 


:•□»:» 5o me 


THI NG < 


454 IF INKEY$="" THEN GOTO 454 


HAD 

292 

AN ACCIDENT" 

FOR 1=0 TO 95 

456 

IF 

INKEY$="B" 

THEN 

GOTO 

435 

293 

295 

NEXT I 

RETURN 

458 

IF 

INKEY$="5" 

THEN 

GOTO 

466 

297 

298 

GOSUB 7000 

PRINT AT 2,1; 

460 

IF 

INKEY$="8" 

THEN 

GOTO 

480 

299 

f+H+H+QH-Sl+O+Q" 

GOTO 565 

462 

IF 

INKEY$="S" 

THEN 

GOTO 

487 

300 

GOSUB 400 

464 

IF 

INKEY$="F" 

THEN 

GOTO 

498 


305 PRINT AT 10,12;"THERE IS A 
TURNING"; AT 14,15;"TO THE RIGHT" 

310 FOR J=1 TO 45 
315 LET M$=INKEY$ 

320 IF M$="B" THEN GOTO 340 



466 FOR J=0 TO 10 
468 PRINT AT 1,1;H$ 

470 PRINT AT 1,1;E$ 

472 NEXT J 

473 PRINT AT 11,11;"YOU ARE ON 
THE BORDER";AT 12,12;"OF THE ROA 
D";AT 14,13;"HERE ENDS THE GAME" 

;AT 15,19;"FOR YOU" 

474 FOR 1=0 TO 75 

475 NEXT I 

476 GOSUB 7000 
478 GOTO 565 

480 FOR J=0 TO 10 

481 PRINT AT 1,29;G$;AT 1,29;E$ 

482 NEXT J 

484 PRINT AT 9,11;"YOU WILL HAV 
E AN";AT 11,15;"ACCIDENT" 

485 GOSUB 281 

486 RETURN 

487 LET N=N-INT <RND*15>+1 

488 IF N<4 THEN LET N=6 . 

489 GOSUB 970 1 
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494 GOTO 484 

495 LET N=N+INT <RND*12>+1 

496 IF N>27 THEN LET N=27 

497 GOSUB 6800 

498 GOTO 580 
500 GOSUB 400 
515 FOR J=0 TO 


10 


520 PRINT AT 5,13;K#;AT 6,11;L$ 
525 PRINT AT 5,11;F$;AT 6,11;F$ 
530 NEXT J 

535 PRINT AT 13,11;"SL0W DOWN" 
540 IF RNDC.8 THEN GOTO 560 
545 IF INKEY$="" THEN GOTO 545 

550 IF INKEY$="S" THEN GOTO 552 

551 GOTO 600 

552 LET N=N-INT (RND*12)+1 

553 GOSUB 970 

554 GOTO 650 

555 IF RND>.6 THEN GOTO 80 

560 GOSUB 7000 

561 PRINT AT 2,2;"THERE WAS NOB 
ODY TO HELP YOU,";AT 4,2;"YOUR C 
AR HAS NO PETROL,SO";AT 6,2;"YOU 

HAVE TO WALK" 

565 PRINT AT 21,12; "| 


ANOTHER GHn 


570 IF INKEY$="" THEN GOTO 570 
575 IF INKEY*="Y" THEN GOTO 5 

579 STOP 

580 LET N=N+INT <RND*25)+1 
582 IF N>27 THEN LET N=27 
588 GOSUB 6800 

590 GOSUB 7000 

591 PRINT AT 2,3;"YOU COULD NOT 
AVOID AN ";AT 4,3;"ACCIDENT BEC 

AUSE YOU DROVE TOO FAST" 

592 GOTO 565 
600 CLS 

605 GOSUB 7000 

610 PRINT AT 4,7;"ANOTHER CAR C 
RASHED";AT 6,7;"INTO YOU" 

615 GOTO 565 

650 PRINT AT 15,11;"GO TO THE L 
EFT BORDER";AT 16,10;"THERE IS S 
OMEONE WHO CAN";AT 17,11;"HELP Y 
OU" 

655 IF INKEY$="" THEN GOTO 655 
660 IF INKEY$="5" THEN GOTO 675 
665 GOSUB 7000 
670 GOTO 600 

675 PRINT AT 19,11;"ALL IS WELL 
";AT 20,11;"YOU FOUND SOME PETOL 


680 LET Z=55 
685 GOSUB 6800 
690 FOR 1=0 TO 65 
695 NEXT I 
697 GOSUB 400 
699 RETURN 


710 GOSUB 400 
723 GOSUB 6800 

725 PRINT AT 14,10;"YOU GO STRA 
IGHT TO";AT 15,14;"A CROSSING";A 
T 16,12: " UJLIiliMSlilllafliiHyiHJJLJ " : AT 
17,11;"(YOU HAVE PRIORITY)" 

730 FOR J=1 TO 60 
735 LET M$=INKEY$ 

740 IF M$="F" THEN GOTO 775 

745 IF M$="B" THEN GOTO 805 

THEN GOTO 825 

THEN GOTO 855 

THEN GOTO 895 


750 IF M$="S" 

755 IF M$="5" 

760 IF M$="8" 

765 NEXT J 
770 GOTO 600 

785 LET N=N+INT.(RND*12)+1 
790 IF N>27 THEN LET N=26 
795 GOSUB 6800 
800 GOTO 81 
805 CLS 

807 LET N=N+INT (RND*15)+1 

808 GOSUB 970 

810 PRINT AT 7,4;"WHY DID YOU S 
TOP 7";AT 8,4;"YOU HAD PRIORITY" 
820 GOSUB 7000 
822 GOTO 565 
825 GOSUB 970 
840 GOSUB 6800 
845 GOSUB 400 
850 RETURN 
855 FOR 1=0 TO 10 
860 PRINT AT 1,1;H$;AT 1,1;ET 
865 NEXT I 
880 GOSUB 6800 
885 GOSUB 1027 

890 RETURN 

891 LET N=27 

892 GOSUB 6800 
895 GOSUB 1027 

900 PRINT AT 1,29;G$;AT 1,29;E$ 
905 NEXT I 
920 GOSUB 6800 
930 RETURN 

970 FOR Q=27 TO 8 STEP -1 
972 PRINT AT 1,Q;" " 

974 NEXT Q 

975 IF N<4 THEN LET N=5 
977 IF N>27 THEN LET N=10 
980 RETURN 

1000 GOSUB 400 

1005 PRINT AT 12,11;"YOU ARE DRI 
VING ON";AT 14,11;"A SPEEDWAY" 
1015 GOSUB 6800 
1020 IF N<15 THEN GOTO 1095 
1025 IF RND<.7 THEN RETURN 
1027 GOSUB 400 

1030 PRINT AT 15,11;" W4Jti4ZI#l3 
GW*"" 5 AT 16,11; "THE CARS IN FRON 
T OF";AT 17,11;"YQU ARE BRAKING" 
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1035 FOR S=0 TO 25 
1040 LET M$=INKEY$ 

1045 IF M$="B" THEN GOTO 1060 

1050 NEXT S 

1055 GOTO 1500 

1060 LET N=N-INT (RND*15)+1 

1062 IF N<4 THEN LET N=6 

1065 GOSUB 970 

1080 GOSUB 6800 

1085 PRINT AT 18,12;"ALL RIGHT" 

1090 RETURN 

1091 GOSUB 6800 

1092 IF N<15 THEN GOTO 1097 

1093 GOTO 1110 

1097 PRINT AT 16,10; " iffll BJHOiF: DOffl 

R ip^or 

1100 IF INKEY$="" THEN GOTO 1100 
1105 IF INKEY$="F" THEN GOTO 113 
0 

1120 GOSUB 6800 
1125 GOTO 600 

1140 LET N=N+INT (RND*10)+1 
1145 IF N>27 THEN LET N=26 
1150 GOSUB 6800 
1155 RETURN 
1200 CLS 

1205 LET Q$= "MMMMBMMMMHB 

■" 

1210 FOR 1=4 TO 18 
1215 PRINT AT I,5;Q$ 

1220 NEXT I 


WELCOME HOME 




1230 FOR L=4 TO 18 
1235 PRINT AT 5,L;Z$ 

1240 FOR K=12 TO 18 
1245 FOR M=7 TO 12 
1250 PRINT AT K,M;" ' 

1255 NEXT M 
1260 NEXT K 
1265 PRINT AT 8,10; "[ 

";AT 12,15; "DEnMEEEl" 

1270 GOTO 565 
1500 GOSUB 7000 

1505 PRINT AT 1,4;"YOU CRASHED I 
NTO THE CARS";AT 2,4;"IN FRONT 0 
F YOU" 

1510 GOTO 565 
6500 GOSUB 6800 

6505 PRINT AT 2,3;"15 30 45 60 7 
5 90 105 120" 

6510 PRINT AT 3,28;"KM/H" 

6525 FOR C=0 TO 31 
6530 PRINT AT 4,C;"-" 

6535 NEXT C 

6540 PRINT AT 10,0;A$;AT 11,0;"- 

-";at 13,0;"<B)RAKE";AT 1 

5,0;"5=LEFT";AT 16,0;"8=RIGHT";A 
T 18,0;"(S)LOW";AT 19,0;"(F)AST" 


6545 FOR D=0 TO 9 

6550 PRINT AT 9,D;"^";AT 21,D;"$ 

II 

6555 NEXT D 

6560 FOR E=10 TO 21 

6565 PRINT AT E,9;"^" 

6570 NEXT E 

6572 FOR F=2 TO 18 

6575 PRINT AT 4,F;"-";AT 7,F;"-" 

6580 NEXT F 

6585 FOR G=5 TO 6 

6590 PRINT AT G,2;"I";AT G,10;"I 

";AT G,18;"I" 

6595 NEXT G 

6600 PRINT AT 5,21;"PETROL)";AT 
6,22;"TANK )";AT 5,31;"L";AT 5,2 
8; Z 

6610 FOR H=0 TO 10 
6615 FOR L=0 TO 7 
6620 NEXT L 
6625 PRINT AT 19,16;"| 

6627 PRINT AT 19,15;B$ 

6630 NEXT H 
6640 PRINT AT 20, 15; "I 
BUB" ; AT 21,20; "00020" 

6645 IF INKEY$="" THEN GOTO 6645 
6650 IF INKEY$="Y" THEN RETURN 
6655 GOTO 6610 
6800 FOR X=A TO N 
6805 PRINT AT l,X;"ffi" 

6810 NEXT X 

6812 LET Z=Z-2 

6825 PRINT AT 5,28;Z 

6827 IF Z<=0 THEN GOTO 500 

6828 IF Z >60 THEN LET Z=60 
6830 RETURN 

7000 CLS 

7005 PRINT AT 9, 1;"MM MM 


WRRNI NG 


RRE YOU RER 


7010 LET Q*="l 


■ ■ 


7015 FOR R=10 TO 13 
7020 PRINT AT R,0;QT 
7025 NEXT R 
7030 PRINT AT 14,0;"■ 

mmm hhhi 11 

7035 PRINT AT 15,0;"■ ■ ■ 

■ ■ ■ ■ ■" 

7040 PRINT AT 16,0;"■ ■ ■ 

■ ■ ■ ■ 

7045 PRINT AT 17,0; "■ ■ ■ 

■ ■ ■ ■ ■" 

7050 PRINT AT 18,0;" MH ■ ■ 

■ ■ MM ■ ■" 

7055 RETURN 

7500 PRINT AT 1,4;"YOU DID NOT T 
URN OFF";AT 4,8;"SO YOU PERISHED 

ii 

75(35 GOTO 565 
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1*101 

NOT JUST A PRETTY/FACE! 


T his superb new interface is one 
of our very latest developments 
for your Spectrum. 

Offering even more features, and as 
it’s programmable from the keyboard 
or with the cassette supplied you can 
now use it with any software. 


Features include:- 

• 17 directional movement 

• Keyboard fully functional 

• Rear connector for other add-ons 

• Microdrive compatible 


Vide* 

NOT JUST A PRETTY/FACE! 


T he Spectrum dual port 
joystick interface is a highly 
versatile and price 

competitive joystick interface offering 
two joystick ports. 

The first port simulates 6,7,8,9, & 0 
keys. The second port simulates in 
(31) command. 

The ports will accept any Atari 


style joystick. 

It will run any software. That is:- 

• Using keys 6,7,8,9 & 0. 

• Having redefinable key functions. 

• Using in (31) (i.e. Kempston). 


V/ Please rush me the following: 

.Programmable Interface(s)..£ 

.Dual Port Interface(s).£ 

v f .Parallel Centronics Interface(s)..£ 

' Light Pen and Interface(s).£ 


/ Please add post and packing. £ -j 


V/ ' ««« auu pauMliy. £125 

I enclose cheque/PO/Cash for . Total £ 

or debit my Access/Barclaycard No. | j | | | " | | | | | | | | |—|—|—[ 

v/ 

V / Signature __ Name_ 


/ Address 


Or send S.A.E. for the New D.K.Tronics Spectrum Catalogue 


1*101 

NOT JUST A PRETTY/FACE! 


T he new dftronks Parallel 
Centronics Interface will link 
your Spectrum to any printer 
with a standard centronics input. As 
the choice is vast, you can select the 
printer exactly suited to your needs. 

Features of the Interface include: 

e Runs all parallel centronics type 
printers 

e Controlling software fully relocatable 
e Interfaces with any software using the 


printer channel e.g. Tasword Dev pack 
etc. 

e LUST LPRINT recognised. High res 
screen dumps 

e All control codes allowed through to 
printer 

e Fully microdrive compatible 
e Supplied with full instructions and 
controlling software 

All aflronics products are covered by a 
comprehensive guarantee. 


Ivdfik 

NOT JUST A PRETTY/FACE! 


O ur new generation light pen and interface 
is designed specifically for your Spectrum 
and works down to pixel level for 
complete accuracy. 

Now you can produce high resolution illus¬ 
trations with the 16 pre-defined instructions, 
selected from the screen controlled 
menu. Change colour, border, paper, 
ink. Draw circles, arcs, boxes or 
lines. You can fill in objects with 
colour, insert text or draw freehand, 
save and load completed or 


partially completed screens onto and from a tape 
and with a 48K Spectrum retain screens in 
memory and animate. 

You can also use the machine codes in your 
own programmes for selecting 
from a menu, playing games 
etc. (all entry points 
supplied). 

The interface fits 
neatly into position 
and comes complete I 
with software 
cassette. 


DK Tronics Ltd., Unit 6, Shire Hill Industrial Estate, Saffron Walden, 
Essex CB11 3AQ. Telephone: |0799) 263S0 (24 hrs) 5 lines 


Tke SpechmCcmeciim 







































THE FINAL TOUCH 


W p 

Tf 


r e’ve just added the final touch to our 
professional keyboard. 

This new Microdrive compatible 
keyboard otters more key functions than 
any other in its price range. And the stepped 
keys and space bar make it even easier to use. 
Our keyboard, constructed from high density 
black ABS, will take your Spectrum into the 
professional league. 

It has 52 “stepped" keys plus space bar. A 
separate numeric key pad consisting of 12 red 
keys including a single entry ‘delete’ plus 
single entry 'decimal point’, facilitate fast 


numeric data entry. 

The 15" x 9" x 3" case will accommodate 
your Spectrum and other addons like interface 1, 
power supply etc. and forms an attractive 
self-contained unit. 

All connections, power, Mic, Ear, T.V., network 
RS232 and expansion port are accessible at 
the rear. 

A few minutes, a screwdriver and the simple 
instructions supplied are all you need to fit 
your Spectrum. 

All a?tronics products are covered by a 
comprehensive guarantee. 


Constructed from 
high density block ABS 


All connections 
accessible at rear 


*cA5.00. 


WINNING 

IS WITHIN TOUR GRASP 


Quickshot Joystick I 

• Super positive response 

• 2 fire buttons 

• Stabilising suction caps 

• 4ft lead 


Quickshot Joystick II 

Incorporating all the features of 
‘Quickshot I’ plus 

• Improved control grip 

• Trigger fire button 

• Rapid fire option 


£9^2. 




FOLLOW OUR LEAD 
FOR THE 

RIGHT CONNECTIONS 


MICRO DRIVE 
EXTENSION LEAD 


56 WAY RIBBON 
CONNECTOR 


This is an 8" version of the micro 16 way 
drive lead. Sinclair’s lead is only 4" long and 
for many applications this may not be long 
enough. It enables you to space the micro 
drive much further away from Interface I. 


This is an extension cable that enables 
Spectrum peripherals to be distanced from 
the computer. 

It is supplied 9" in length and will allow male 
or female connections to be made to the 
computer. 

The connector has special lugs to enable 
easy fitting/removal from the computer’s 
expansion port. 




£ 6.95 


■OMLV 1 


£9.95 


|J 


SOUND IDEAS FOR YOUR SPECTRUM 


T hree Channel Sound Synthesiser 
interface incorporates a BEEP 
audio amplifier and a 3 channel 
| sound sythesiser. 

The BEEP amplifier improves the sound 
quality and output of the BEEP 
enormously. The 3 channel sound 
synthesiser adds a totally new 
dimension to sound on your Spectrum. 
It allows you to program your own music 
with harmonies, explosions, zaps, 
chimes, whistles and an infinite range of 
other sounds over a full 8 octaves. 
Based around the popular AY-3-8912 
sound chip it gives you complete control 


(from basic or M/C) over 3 channels of 
tone and/or white noise, plus envelope 
and volume control. It comes with it’s 
own pod mounted (4") speaker with 1 
metre of cable so that it can be 
positioned anywhere. 

Once this is fitted to the expansion port 
your programmes will never sound the 
same again! 


*£29 
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Please rush me the following: 

. . .Microdrive Compatible Keyboard(s). . 

.Microdrive Extension Lead(s). 

.56 Way Ribbon Connector(s). 

...Quickshot Joystick(s) I. 

.Quickshot Joystick(s) 


V 


V 


V 
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.Three Channel Sound Synthesiser.£_ 


V 


Please add post and packing.£ 1.25 

I enclose cheque/PO/Cash for _ _ Total £ 

or debit my Access/Barclaycard No. 
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Or send S.A.E. for the New D.K.Tronics Spectrum Catalogue 
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DK Tronics Ltd., Unit 6, Shire Hill Industrial Estate, Saffron Walden, 
Essex CB11 3AQ. Telephone: (0799) 26350 (24 hrs) 5 lines 


Tb Sbechwtt Cctutedim 












































Spectrum lesson 

Mike Edmunds marks a mixture of ZX81 

and Spectrum programs 


TIME WITH THE 


ZX81 (16K) £3.00 
MPT Software, 

42 Readwald Drive, 

Bury-St-Edmunds, 

Suffolk 

In the dim, dark recesses of 
many a school stockroom, I 
suspect that there are many lit¬ 
tle ZX81s just waiting for 
suitable software to come along 
that will justify their purchase 
and, once again, see their 
emergence to sit alongside their 
more grandiose counterparts. 

For many schools the humble 
Sinclair was perhaps a first at¬ 
tempt to enter the computer age 
and, whilst proving to be ideal 
beginners machines, they have 
been quickly superceded by 
more sophisticated models. It 
has long been felt by many 
teachers however that this, now 
relatively simple machine, still 
has a great deal of potential for 
use within the classroom. It is 
with some pleasure therefore 
that I am able, this issue, to 
review programs that aim to see 
the dusting off of many ZX81 s. 

Firstly a program that helps 
the pupil to tell the time. From 
MPT Software, a newcomer on 
the education scene, comes 
TIME WITH THE PIRATES. 
Essentially this is a 'drill and 
practice' type program with a lit¬ 
tle 'carrot' at the end of a test- 
game. 

It is a little difficult to see just 
which age range this is aimed at, 
but lower Juniors should be able 
to cope sufficiently well, 
although a fair reading ability is 
required for both the on-screen 
instructions and the fairly detail¬ 
ed instruction sheet that accom¬ 
panies the program. It is sug¬ 
gested by the author that paren¬ 
tal help may be required for 
some children. 

The program has six levels, 
each of the first five dealing with 
and testing a different point, the 




sixth level consists of a five- 
question test with a graphic 
reward of pirates (or the child if 
they didn't score highly (walking 
the plank. 

In order, the levels deal with 
O'CLOCK, QUARTER PAST, 
HALF PAST, QUARTER TO and 
MINUTES PAST/TO. the pro¬ 
gram loaded easily and, given 
the limitations of the 81's 
graphics, is nicely laid out. the 
pictures of the clocks are clear 
and a good attempt has been 
made to Cater for such things as 
the offset minute hand at 
quarter past the hour. 

There are however, certain 
aspects of the program which 
are not so good. Several spelling 
mistakes in on-screen instruc¬ 
tions are the first notable error 
and programs of this nature 
should br thoroughly checked 
before release. The program is 
not fully error-trapped and will 
accept certain inputs that 
should have no effect but ac¬ 
tually do! Apart from these small 
points the program runs well and 
actually seems to achieve what 
it sets out to do. 

In addition, because of the 
necessity for accurately spelt in¬ 
puts, it also aids spelling. 


although care must be taken 
with spacing of answers. The 
comprehensive instructions 
therefore need to be read 
carefully nad it is likely hat 
teacher/parent help will be need¬ 
ed until the pupil is familiar with 
the programs. 

The 'carrot' is a nice little 
graphics routine but as it is the 
same for every test I suspect 
that a child would soon lose 
motivation. In conclusion, this is 
a reasonable program for the 
reinforcement of skills already 
learnt and could conceivably be 
used by small groups within the 
classroom. I do not see it taking 
over from traditional methods of 
learning Aeaching time but at the 
price is certainly worthy of con¬ 
sideration. 

HIDDEN LETTERS 
ZX81 (16K) 

POPPY PROGRAMS, 
Richmond House, 
ingleton. 
earn forth, 

Lancs. LA6 3AN 

This is a program that has been 
avilable for quite a long time now 
but nevertheless is worth men¬ 
tioning as a good example of 
programs that can be used right 
across the Junior age range (and 
beyond) and for a whole range of 
abilities. 

The program uses a tried and 
tested educational technique 
known as 'cloze procedure' to 
give practice is spelling. It also 



develops comprehension skills ' 
and encourages the pupil to use 
context clues of grammar and 
punctuation in order to extrac 
the sense of the text. All of these 
skills are an essential prere; 
quisite for reading fluency and 
the program seeks to develop 
these sills in an enjoyable man 
ner. 

The program includes a short 
text and there is a choice of 9 
difficulty levels. The aim of the 
game is to discover the hidden 
letters (a la Hangman), the pupil 
being rewarded with a numbei 
of stars for each lettel 
discovered. The number of ac 
tual letters hidden depends upon 
the difficulty level selected. Thi 
given text is fairly basic although 
even this may prove difficult foi 
the option to enter your own 
text. It is suggested that a single 
sentence from a reading book isf 
ideal for the beginning reader 
whilst a 'topic type' passage 
may suit the more able child. 

The procedure for tailoring 
the program to suit individua | 
needs is clearly explained and it , 
is possible to build up a library o ' 
suitable texts. 

In use the program perform , 
ed well, was nicely laid out an< J 
easy to use, albeit rather slow, > 
However this type of progranf 
has wide applications, especial 
ly for those with reading difficul 
ty even though the 'reward'! 
not much of an incentive. I see 
the major problem being the 
time necessary to type in the 
alternative texts. 


FASTWORD 
ZX81 
(16,32,48,64K) *8.5C 
Softchoice Ltd, 

52 Platts Lane, 
London, NW3 7 nt. 

This is not really an educa 
tional package, more of a utility 
with possible eduational uses, 
occasionally see the odd report 
about business users basinj 
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their system upon the good old 
81, and this, combined with 
the frequent advertisements for 
multiple expansion units in¬ 
dicates that a lot of people still 
have a great amount of faith in a 
machine that many now con¬ 
sider almost redundant! 

Forthose with such a system 
this package may be just ideal, in 
fact even if your totla memory is 
never likley to exceed 16K it 
may still be value for money. 
FASTWORD is the name of the 
twin cassette suite of programs 
and it is essentially a powerful 
word processor. 

The cassettes contain five 
prorams — a 16K Editor, For¬ 
matter 1 and 2, together with 
Word Processor 1 and 2. The 
tapes also contain fastload ver¬ 
sion of these programs for use in 
conjunction with the 
FASTLOAD system developed, 
as was FASTWORD, by 
Dr.G.Pearson. 

Given the limited space of 
reviews such as these it is not 
really possible to do such a pro¬ 
gram justice and I intend 
therefore just to give an over¬ 
view of the system, my com¬ 
ments relating mainly to the 
16K elements of the package. 

The system has machine- 
code routines which allow the 
saving and loading of text files to 
and from tape at high speed — 
virtually a disk system for the 
81! The editor sections if the 
programs are fairly fast and 
would allow a moderate typing 
speed. .. provided of course 
that you have a decent 
keyboard! 

Text editing is also im¬ 
pressive and as the extremely 
comprehensive manual points 
out, \ . .menu-driven com¬ 
mands support somevery fancy 
text editing techniques/ Prin¬ 
ting capabilities of the program 
are very good and contain a 
character set that includes near¬ 
ly everything that a normal 
typewriter can print, plus 
subscript numbers as well as 
several useful special symbols. 

36 characters per line are 
produced with the ordinary print 
command but block of con- 
tinous lines up to 255 
characters long can be printed 
with a wide variation of 
character sizes possible. 

If you have only 1 6 K of RAM 
then ail you need to use is the 16 
K editor to create, load and edit 


text files. The maximum file size 
is 125 screen lines, roughly 
equivalent to two typed pages. 
You can then use Formatter-1 to 
load your text files from tape and 
print them. 

The Editor section has 24 
lines available for display and 
text is easily manipulated using 
single-key cursor commands. 
Blocks of print can be moved 
around or copied to new loca¬ 
tions and the program has a fair¬ 
ly fast FIND/REPLACE com¬ 
mand. For the more complex 
functions a simple menu is 
located bottom-screen to give 
help. Additional features include 
auto-repeat keys, fast data read, 
block movement, free-space 
avilable, — in fact almost 
everything you could desire in a 
word processing program. 

The Formatter section per¬ 
forms with the aid of menus and 
commands available are 
Catalogue, Kill (this deletes one 
of the character sets to give 
enough memeory for sideways 
printing), Load, Print and Ram- 
top (which allows ramtop to be 
changed in Formatter 2 only). 

The basic Formatter-1 takes 
a text file, formats it to com¬ 
mands which you enter and 
sends the results to your printer. 
Normal video letters are here 
printed as Lower case, inverse 
video giving capitals. The for- 
marring commends control such 
things as setting of left/right 
margins, spacing, underlining 
and height and width of the 
characters printed. 

The commmands can be 
given as direct commands or be 
incorporates within the text to 
be acted upon whilst printing, or 
both. Some of the facilities of¬ 
fered include line centering, line 
justification, banner-text, 
variable-sized characters, in¬ 
dent, and paging (larger 
memories only). 

As with most programs of 
this sort the great temptation is 
to get right at it and start 'the 
fancy stuff' straightaway. I sup¬ 
pose it is possible, But I couldn't 
turn many of the features off 
once I had started. A thorough 
read of the manual is strongly 
advised BEFORE you start! 

A brief comment here about 
FASTLOAD, the sister program. 
It claims to load any program 
from 4 to 6 times faster than 
normal. In use, it certianly load¬ 
ed the sample program approx 4 


times faster but it was difficult 
to load and I was therefore 
unable to test the FASTWORD 
sections which used this 
system. 

However, the booklet ac¬ 
companying Fastload gives 
detailed instructions on how to 
tailor your own programs to 
• utilise the facility of drastically 
reduced loading times. . .this 
alone would make it worth pur¬ 
chasing for the 'serious' ZX81 
user, (costs £8.50) 

Individually, (loading pro¬ 
blems aside) both of these pro¬ 
grams seem to represent real 
value for money. Fastword is ex¬ 
tremely versatile and, although 
there are comprehensive word¬ 
processing packages such as 
Tasword already in common use 
by those with 16 K, for those us¬ 
ing ZX81 as the heart of a 
business package who have 32, 
48 or 64K then this suit of- 
programs demands serious con¬ 
sideration. 



HEU MATHS and 
SPELU-COPTER 
Spectrum 48K 
£5.95 each 
Kerfan UK Ltd., 

29 Cisbum Road, 
Hessle, 

Hull HU13 9HZ 

Finally, back to the Spectrum 
which, happily, seems to be 
gaining favour as a 'backup' 
machine in schools nowadays. 
This, I believe is mainly due to 
the increasing amount of 
relatively cheap, quality soft¬ 
ware now appearing. 

Educational software has 
come a long way since the early 
days of 'drill and practice' 
routines. Nowadays a program 
must not only be educationally 
valid it must also be seen to offer 
something extra if it is to find a 
place in the classroom — 
especially if these days of 


restricted allowances for items 
other than basic textbooks. 

Basically these programs do 
not aim to do enough to justify 
either the price or the heading 
'educational'. The ideas behind 
both are very good — a helip- 
copter is used to aid in spelling or 
computation, but the structure 
of both programs does not pro- 
ide much of a challenge for the 
user and after several attempts 
one is inclined to ask 'Is thatall 
there is to do?' Admittedly there 
is no specific age range mention¬ 
ed and they may well appeal to 
younger children. In essence 
however the content could just 
as easily be achieved with pencil 
and paper... though the 
degree of motivation is obvious¬ 
ly different. 

HELI-MATHS gives the op¬ 
tion of answering questions on 
any of 'the four rules' or a mix¬ 
ture of all. A sum is displayed in 
large alphanumerics and the 
child is required to guide a 
helicopter to the correct 
answer. Ten correct answers 
result in a score and con¬ 
gratulatory message followed 
by an invitation to have 
anothergo. Incorrect answers 
cause a colourful crash. The cor¬ 
rect answer is given after two 
failures. The idea is essentially 
sound but the inability to set dif¬ 
ficulty levels and the fact that 
only answers to 99 are required 
to make this of limited value as it 
stands. 

SPELI-COPTER has much the 
same format. A word is 
displayed and has one of the let- 
ters destroyed by a red 
helicopter, it is then up to you in 
your black machine to repair the 
word by selecting one of the 
supplied letters. Answers are 
treated in the same way as Heli- 
Maths and, again, the penalty is, 
in my opinion, likely to be more 
appealing than the reward! 
There is a degree of increading 
difficulty inbuilt into the 116 
sets of words but there is no 
facility to change any of these 
and, although the sets are based 
on the same sounds, only one 
letter ever needs to be replaced. 

Put together these two pro¬ 
grams have some nice touches, 
in particular the graphics and 
sound, but apart from that have 
really little to offer that has not 
been done better, and more 
cheaply, than others. In my opi¬ 
nion not really value for money. 
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CLUB NEWS 

m. 



comer 



Uantwlt Major 
Cll 


Computer Club 


Dear Sir, 

This club ceased to be active as 
of the 20th of March 1 984 and 
it would be appreciated if you 
would publish this fact in the 
club section of your magazine. 


Yours faithfully, 

DT Mountain, 

Secretary, 

Llantwit Major Computer 
(disbanded) 


The Network 


Sincerely yours, 

R Lussier 
President 

The Group's mailing address: 
P.O. Box 788, 

New Westminster, B.C. 
Canada V3 L-4Z8 


if you're in need of some 
contacts wherever you 
are, read on... 


Dear ZX Computing, 

I am the President of the" 
Timex/Sinclair User's Group in 
Vancouver, B.C., Canada. 

We have in our group at the 
present time about 1 50 paid up 
members. We publish a monthly 
Newsletter for our members and 
also the Newsletter is sent to 
over 25 other User Groups in 
North America. We also receive 
their Newsletters. This ex¬ 
change is called the "NET¬ 
WORK". 

The NETWORK tends to keep 
all the User Groups informed on 
what is going on in the field of 
the Timex/Sinclair computers 
and other products. 

The computers tended to are 
ZX81 ,T/S1000,T/S1500 and 
the T/S2068 (Advanced ZX 
Spectrum) and soon the new 
Sinclair QLcomputer which is to 
become available in North 
America. This should be around 
Christmas time or more than 
likely in the early Spring. 

We would like to hear from 
other Sinclair User Groups in 
England and other parts of the 
world. Let's keep in touch and 
support our Sinclair computers 
around the world. 

Thank you for your kind con¬ 
sideration on this matter. 


Pen Pals Required 


Dear ZX Computing, 

I own a 48 K ZX Spectrum and 
would like to set up a User Club 
in my area. I would be glad if you 
could get someone in my area to 
contact me at the address 
below. Should any of your 
readers wish to have a pen-pal 
from here who share the same 
interest in computers, please be 
free to write to me. 

Any suggestions, newsletters 
and reviews from the readers are 
most welcome. 


19 Pages 
Muswell Hill, 
London N1 0 1 PU 


DearZX Computing, 

I wonder if there's any chance of 
you helping me to find a pen-pal. 
I have a ZX81 and would like to 
write to anybody who program¬ 
mes in machine code. 


Yours faithfully, 
Albert Fu, 

770 Happy Garden, 
Jin Kuchai Lama, 
Kuala Lumpur, 
Malaysia. 

Tel: (03)726953 


Yours sincerely, 
Stephen Masters, 
3 Station Terrace, 
Allerton Bywater, 
Castleford, 

West Yorkshire. 


Dear ZX Computing, 

A plea from the heart, as I am 1 3 
years old and own a 1 6 K ZX81 
with printer and am looking for a 
Pen Pal. 

If anyone is interested please 
would they write. 


Dear ZX Computing, 

I'm thirteen years old and in 
desperate need of a pen-pal. I 
live in South Africa and own a 
ZX Spectrum 48 K, a printer and 
I am getting a joystick interface. 
Can you help? 


Yours faithfully, 
Derek Chambers, 


Yours sincerely, 

Ian Thomson, 

11 -1 2th Avenue, 

Fish Hoek, 

Cape Town, 

South Africa, 

7975 

P.S. Compliments on your 
magazine — I really enjoy it. 


The west 
Yorkshire Sinclair 
users Club 



DearZX Computing, 

I am starting a computer club 
which is to be called The West 
Yorkshire Sinclair Users Club! 
Every member will receive a club 
magazine at the beginning of the 
month, the magazine will 
tain news, reviews, ideas, 

grams to try, and lots more. 

cost for this is a mere £ 1.00 e 
year. For details, please writetc 
me at: 


jortne 
ill con* 
s, pro- 
re. The 


West Yorkshire Sinclair Users 
Club, 

1 8 The Drive, 

Saxton Gardens, 

Leeds, 

LS9 8HH 


zx users Croup Of 
New York 


Dear Club Corner, 

Our ZX Users Group of New 
York congratulates your very in 
formative and excellent publics 
tions related to Sinclair person! 
computers. We will appreciatei 
you would publish the details ii 
your next issue. 

Our Club was founded 
1981; currently we hav 
members from many countrie 
and with diverse experience 
and professions. We would liki 
to exchange newsletters with 
other Sinclair user groups. 

If individuals wanted to join 
our club, they may doso, by sen 
ding an international monef 
order of $ 15 per year, as 
subscription to our newslettei 
including a short description o 
their background and ex 
periences. 

Best regards and happ\ 
publishing. 
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George E Coronado, 
Chairman, 

ZX Users Group of New York 
Box 560, 

Wall Street, 

New York, 

N.Y. USA 10005 


Lin 


100 
800< 
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813( 
814( 
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48K SPECTRUM PROGRAM 


Mazes 

An Amazing program 
from Danny O’Mara who 
resides in Basingstoke. 


When I was a child in 19?? we 
brought books of these mazes to 
draw in the path from one point 
to the other. Danny's program 
recreates this difficult exercise 
using hardcopy from the ZX 
printer. 

As a more advanced exercise 
in programming you could 
create a routine to draw a line 
around the screen under cursor 
control, but for now I'll hand 
over to Danny for a full explana¬ 
tion of his program. 

Description 

This program, although small in 
the amount of code, draws a 
MAZE on the screen and was 
written to demonstrate the 
maze building process. 
However, it does take a lot of 
data storage and the listing as 
given requires a 48K Spectrum. 
The height and width of the 
maze may be reduced, in which 
case it will fit into a 16K 
machine. This is accomplished 
by changing the variables w and 
h in line 10. For best results, the 
width w should be between 1 5 
and 31 and the height h bet¬ 
ween 10 and 19. 

After loading, the program 
thinks for about two minutes 
and then draws random, single 
connected mazes, copying each 
one to a printer if fitted. The 
walls of the maze are drawn 
black and the paths are in white. 
The start and end positions are 
marked with a dot. Sample prin¬ 
touts are shown. 

A singly connected maze is 
one in which there is only one 
path between any one point and 
any other point. That is to say 
there are no loops. This is the 
easiest maze to generate by 
computer. The multiple path 
maze is more difficult to pro¬ 
gram. Pacman type games use 
simple multiple connected 
mazes. Obviously, a singly con¬ 
nected maze cannot be used for 


Pacman, there would be no 
escape! 

The screen is divided into 
blocks of 4 by 4 pixels. A maze 
built just using the 32 by 22 
character positions would be 
too easy to solve. The program 
draws a matrix of walls first and 
then knocks down the walls to 
form the maze. This is shown on 
the screen as it happens. The 
program does not use the bot¬ 
tom two character lines, these 
are left for you. You can insert 
lines into the program to print 
the values of the various 
variables here and monitor the 
progress of the program. A good 
variable to watch is v. This holds 
the distance from the starting 
point, and it is quite interesting 
to see it increase as the maze is 
built, and decrease as backtrak- 
ing takes place. 

A line by line description of 
the program is provided to 
enable its workings to be 
understood. Here are some sug¬ 
gestions for development of the 
maze program. 


• The program can at times 
produce a single long path with 
short dead ends making the 
maze easy to solve. To prevent 
this, the variable v can be used 
to limit individual path lengths, v 
can be tested against some ran¬ 
dom value and backtracking 
forced. 

• An easier modification is to 
have a cursor on the screen con¬ 
trolled by the Spectrum's arrow 
keys. The user uses the keys to 
move the cursor around the 
screen to solve the maze. 

• Enough memory exists in the 
48K Spectrum to create a maze 
using blocks of 2 by 2 pixels. 
This together with a random 
path length limit should create 
some very difficult mazes. 

• For the advanced program¬ 
mer, how about some code to 
solve the maze? 


Line by line description 

100 Subroutine to knock down a wall. 

8000 Height and width check. 

8100-8120 Set up constants. 

8130-8135 Draw a matrix of walls and holes. 

8140-8145 Select a random starting position and plot it. 
8150 Start of main loop. 


8160 

8165-8172 

8175-8178 

8180-8190 

8200 

8210-8222 

8300 


Select one of the 24 random sets of directions. 
Try the first direction and see if it leads to 
where we've been before. If we've already 
been there GOTO 8200 where we set up 
another direction to try. 

We have not been here before so knock down a 
wall, record our position and check if the maze 
is finished. 

Record the maximum distance travelled from 
the start and repeat the main loop. 

Selects another direction to try if we haven't 
tried all 4. 

If all directions tried then backtrack until we can 
move somewhere. 

All finished, pot the furthest position we got 
from the start. 


variables 


w 

h 


r,s 


array a 


done 

v 

d(4,24) 


width of maze — up to a maximum of 31. 
height of maze — up to a maximum of 19. 
are the width and height in terms of the 4 by 4 
pixels on the Spectrum screen, 
has dimensions of r and s and values of -1 if the 
point is a wall, 0 if a path which has not been 
visited and v, the distance from the start if the 
point has been visited. 

the number of walls broken down. The maze is 
finished when done equals the width times the 
height. 

recirds the distance we are from the starting 
point. 

a constant array containing the 24 combina¬ 
tions of the four compass points. North, South, 
East and West. 


Other variables used in this program are for temporary storage of in¬ 
termediate computations to improve the speed of the program. 


1 REM Maze 

10 LET u-3l: LET h~19: GO TO 8 
000 

100 LET px=xx#4-4: LET py~yy*4+ 

12 

102 OVER l: FOR z~0 TO 3: PLOT 
px+z,py: DRAW 0,3: NEXT z: OVER 
0 

104 RETURN 

8000 LET r=2*w+i: LET s=2*h+l: I 
F r >63 OR s>39 OR r<10 OR s<10 T 
HEN PRINT AT 0,0;"Height or wid 
th out of range. M : GO TO 9999 
8100 DIM a(r,s) 

8105 DIM d(4,24): RESTORE 9000: 

FOR i=1 TO 24: FOR j~l TO 4: REA 
D d(j,i): NEXT j: NEXT i 
8110 DIM i(4): DIM j(4): DIM k(4 
>: DIM 1(4): FOR i=1 TO 4: READ 
i ( i ) : READ j (i) : READ k (i) : READ 
1(i): NEXT i 

8115 FOR i=1 TO rl FOR j=l TO s: 

LET a(i,j)=-1: NEXT j: NEXT i 
8120 FOR i=2 TO r-1 STEP 2: FOR 
J ~2 TO s-1 STEP 2: LET a(i,j}=0: 

NEXT j: NEXT i 
8125 CLS 

8130 FOR x=l TO r STEP 2: FOR z~ 

0 TO 3: PLOT (x-l)*4+z,16: DRAW 
0,4*s-i: NEXT z: NEXT x ► 
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8135 FOR y=l TO s STEP 2: FOR z = 
0 TO 3! PLOT 0,4*y+12+z: DRAW 4* 
r-1,0: NEXT z: NEXT y 
8140 RANDOMIZE : LET x=2*INT (RN 
D* (r-1)/2)+2: LET y=2*INT <RND*( 
s-l)/2)+2: LET a ( x , y) = - 9: LET xl 
=x: LET yl=y: LET v=l: LET max=2 
0: LET done=l 

8145 PLOT x1*4-3,y1*4+13: DRAW 1 
,0: DRAW 0,1: DRAW -1,0 
8150 LET c=l 

8160 LET d = INT (RND*23)+1 

8165 LET vx=x+k(d(c,d)): LET vy= 

y + 1 ( d (c , d > ) 

8170 IF vx=0 OR vx=r+l OR vy=0 0 
R vy=s+l THEN GO TO 8200 
8172 IF a(vx,vy)< >0 THEN GO TO 
8200 

8175 LET v-v+l: LET a(vx,vy)=v: 
LET done=done+l: LET a(x+i(d(c,d 
)),y+j(d(c,d)))=0 

8177 LET xx=x+i(d(c,d)): LET yy* 
y + j (d (c,d)): GO SUB 100 

8178 IF done=h*w THEN GO TO 830 
0 

8180 LET x=vx: LET y=vy: LET c=l 
8185 IF v>max THEN LET max=v: L 
ET x9=x: LET y9=y 


LET c=c+l: GO 


8190 GO TO 8160 
8200 IF c < 4 THEN 
TO 8165 

8210 LET v=v-l 

8215 FOR i =1 TO 4: LET vx=x + Md( 
i,d)): LET V y=y+1(d(i,d)): IF vx 
=0 OR vy=0 OR vx=r+l OR vy=s+l T 
HEN GO TO 8220 

8217 IF a(vx,vy)=v THEN GO TO 8 
222 

8220 NEXT i 

8221 GO TO 8300 

8222 LET x=vxl LET y=vy: GO TO 8 
150 

8300 PLOT x9*4-3,y9*4+13: DRAW 1 
,0: DRAW 0,1: DRAW -1,0 
8305 COPY 
8310 GO TO 10 

9000 DATA 1,2,3,4,1,2,4,3,1,3,2, 
4,1,3,4,2,1,4,2,3,1,4,3,2 

9001 DATA 2,1,3,4,2,1,4,3,2,3,1, 

4.2.3.4.1.2.4.1.3.2.4.3.1 

9002 DATA 3,1,2,4,3,1,4,2,3,2,1, 

4.3.2.4.1.3.4.1.2.3.4.2.1 

9003 DATA 4,1,2,3,4,1,3,2,4,2,1, 

3.4.2.3.1.4.3.1.2.4.3.2.1 

9005 DATA 0,1,0,2,1,0,2,0,0,-1,0 
,-2,-1,0,-2,0 


1 Bind 


hi— 


Dealers / Programmers 

SPECTRUM SOFTWARE 


David Dubay 
P.O. Box 78 


<8A«g> m mAm awe 


FOR DETAILS 


Write or 


Call 


28 Claire Hi 11 Rd. 

Collinsville, Ct. 

06022 iie6 

203-673-7089 

For use with TS/2068 


Charles Warner 
P.O. Box 575 
2 South Street 
Wil liamsburg,Mass. 

413-268-7505 ° 1096 


usa. 



ROMSWITCH 



ti 

a 

f< 

It 


9 

Si 

P 

si 

IT 


Z) 
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SPECTRUM GAM! 






Gavin Smyth triumphs again 


with another all action 


machine code 


masterpiece 



Remember 'METEORS' on the 
first games tape for the 2X81 ? 
In my opinion, it was the best 
me on that tape, but it did 
ive a few disadvantages: 

The graphics could be better. 
The ship is at the top of the 
screen and 'moves' down: 
the opposite would be more 
convenient. 

The ship moves across the 
screen and so can be 'trap¬ 
ped' at the edges with no 
chance of avoiding the 
asterisks. 

Finally, since the game is in 
BASIC, it is quite slow. 

This game for the ZX Spec¬ 
trum (16K or 48 K) overcomes 
all these and has a few extra 
features. It is written completely 
in machine code and uses 
smooth high resolution colour 
graphics with continuous 
sound. The ship cannot be trap¬ 
ped at screen edges because it 
stays in the centre while the 
meteorites flow past (or into!) it. 


The program has three separate 
pixel scroll routines to achieve 
this and these can easily be 
altered to be called from BASIC 
for your own programs. The 
game also has an eight digit 
score counter, although so far I 
have only needed the first four! 

You are in empty space when 
a meteorite appears on your long 
distance green radar screen. 
Soon you can spot it on visual — 
as it gets closer, it glows red hot. 
(Who cares if there is nothing in 
space to make it glow? It still 
looks interesting on screen.) 
Can you avoid all the rocks in the 
increasingly dense meteor 
storm? 

Occasionally, 'antimatter 
asteroids' show up on the 
screen — if you can hit these ex¬ 
actly on the nose of the ship, the 
whole screen is cleared of 
meteors, giving you a short time 
to recover. The test for this is 
simple, so some other 


meteorites may be found to con¬ 
tain some antimatter! Colliding 
with anything else reduces the 
strength of your shields — after 
five hits, you are spectacularly 
blown up. 


program 

The method of entering the pro- 


and 48 K owners, but whichever 
machine you have, first enter 
the four line "initial program’ 
listing and SAVE it by SAVE 
"meteor" LINE 1 on the piece of 
tape you will use for your final 
program. Rewind and VERIFY 
and then leave the tape at this 
position to record the machine 
code on once it has been 
entered. 

48K spectrums 

Type in the listing of DATA 
statements and add the 48 K 
loader program to the end of 
your program. I suggest you 
save the final program in case 
any errors get through, althouj 
a checksum has been built ‘ 
it's not foolproof I 

RUN your program and cor¬ 
rect any errors in lines indicated. 


Should the program crash then 
PRINT a and press ENTER, 
number displayed is the line 
in which something is wrong. 
Check and correct it. 

16K Spectrums 

Do not type in the DATA listing, 
but enter the 16K loader pro¬ 
gram. Run the program and 
enter the DATA of each line, a 
whole line at a time. The pro¬ 
gram will tell you of any errors 
and you'll have to re-enter the 
whole of that line. Should the 
program crash, type PRINT 
a:GOTO 9033 and press 
ENTER. Re-enterthe line whose 
number is displayed on the 
screen. 

Both Spectrums 

When the "SAVING PRO¬ 
GRAM" message appears, put 
your original tape into the 
recorder (the one with the initial 
program recorded on it), start 
recording and press any key as 
for a usual SAVE. 

It may be prudent to make a 
back up copy by typing GOTO 
9100, enter and saving on a' 
spare piece of tape of tape until 
you're sure your master is OK. 

Verify by typing VERIFY 
""CODE, rewinding the tape 
and pressing enter and play on 
the recorder. 

To test the program type 
RANDOMIZE USR 31000 and 
look out! 

To load in the game on subse¬ 
quent occasions position the 
tape at the start and type LOAD 
It will load, autorun, load the 
machine code and start the , 
game. ^ 
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SPECTRUM CAME 


10 

DATA 

20 

DATA 

30 

DATA 

40 

DATA 

50 

DATA 

60 

DATA 

70 

DATA 

30 

DATA 

90 

DATA 

100 

DATA 

110 

DATA 

120 

DATA 

130 

DATA 

140 

DATA 

150 

DATA 

160 

DATA 

170 

DATA 

180 

DATA 

190 

DATA 

200 

DATA 

210 

DATA 

220 

DATA 

230 

DATA 

240 

DATA 

250 

DATA 

260 

DATA 

270 

DATA 

280 

DATA 

290 

DATA 

300 

DATA 

310 

DATA 

320 

DATA 

330 

DATA 

340 

DATA 

350 

DATA 

360 

DATA 

370 

DATA 

380 

DATA 

390 

DATA 

400 

DATA 

410 

DATA 

420 

DATA 

430 

DATA 

440 

DATA 

450 

DATA 

460 

DATA 

470 

DATA 

480 

DATA 

490 

DATA 

500 

DATA 

510 

DATA 

520 

DATA 

530 

DATA 

540 

DATA 

550 

DATA 

560 

DATA 

570 

DATA 

580 

DATA 

590 

DATA 


"F3CDDE7ACD3C7ACD1384 * 
"057BCDC17ACD807A1103" 
■CD7279CDED7928F21285■ 
■FE1828EBCD1D7A21942" 

"5D7C3520E2CD4579923" 

"CDFA7918D7210058936" 
"0103003E6108E5C5597" 

"CD2F7C577223CD2F864" 
"7CE610C606D3FE101055" 
"F30D20F016081B7A707" 

"B320FBC1E1083020981• 

"DCC92A557C232255826■ 
"7CE57DA7201C3A54847" 
"7CCB3FA728143254751" 

"7CF5010E04CDD90D823" 

"0600F12FD67F4FCD919" 

"1B1A111027E1A7ED754" 

"527CB5200A22S57C672" 

"2A577C2322577C01534" 

"0B05CDD90D2A577C704" 

"CD797A2A557CCD791025" 
"7ACDAE7B3EFEDBFE1413" 
" E606F5280C E604C C 971" 

"F37BF1F5E602CC121306" 
"7CCD887BF1FE06C01281" 
"0659C D3E7C3E523D691" 
"20FD10F6C93AB04F1061" 
"21CF4FB62323B6E6983" 

"7EC92A577CED5B5B999■ 

"7CA7ED52D8200A2A910" 

"557CED5B597CED521069■ 
"D821S57C11597C01689" 
"0400EDB0C91EA721848" 

"D0590600CD2F7CE6909" 

"10C602D3FE10F5CD1147’ 
"2F7C57E5CD497CE11114" 
"1D20E7C921000022560" 

"557C22577C3E0532571’ 
"5D7C3DCD9B223E7F861" 

"32547CCD6B0D3E02647" 
"CD011611607C01B2644" 
"01CD3C202A5B7CCD760" 

"797A2A597CCD797A946■ 

’3EBFDBFEE60120F81237" 
"C9D5E51E30C3301A990" 

"CD2F7CE604C60257897" 
"CD2F7CE620C610B21030" 
"210F5A011F007223319" 

"7723720972C91609623" 

"3A5D7C3D673E04BC693 * 

"2002160DE521BB5A608• 

"4F06001E08091D20193■ 
"FCCD497CE13D20E71203" 
"C921547CCD2F7CA6984" 

"C0CD2F7CE61F0618859" 

"4F0CCDD90DCD2F7C902" 

’E607C690D7C921601124" 
"7E227B5C3E07218D618" 

" 5C77233EFF773A78860"‘ 


620 DATA "7C225B7CC9CD6B0D899" 
630 DATA "3E02CD0116110058397" 
640 DATA "D5213E7E0611C57E780" 
650 DATA "234623121310FCC1638" 
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660 DATA 
670 DATA 
680 DATA 
690 DATA 
700 DATA 
710 DATA 


720 

DATA 

730 

DATA 

740 

DATA 

750 

DATA 

760 

DATA 

770 

DATA 

780 

DATA 

790 

DATA 

800 

DATA 

810 

DATA 

820 

DATA 

830 

DATA 

840 

DATA 

850 

DATA 

860 

DATA 

870 

DATA 

880 

DATA 

890 

DATA 

900 

DATA 

910 

DATA 

920 

DATA 

930 

DATA 

940 

DATA 

950 

DATA 

960 

DATA 

970 

DATA 

980 

DATA 

990 

DATA 

1000 

DATA 

1010 

DATA 

1020 

DATA 

1030 

DATA 

1040 

DATA 

1050 

DATA 

1060 

DATA 

1070 

DATA 

1080 

DATA 

1090 

DATA 

1100 

DATA 

1110 

DATA 

1120 

DATA 

1130 

DATA 

1140 

DATA 

1150 

DATA 

1160 

DATA 

1170 

DATA 

1180 

DATA 

1190 

DATA 

1200 

DATA 

1210 

DATA 

1220 

DATA 

1230 

DATA 

1240 

DATA 

1250 

DATA 

1260 

DATA 

1270 

DATA 

1280 

DATA 

1290 

DATA 

1300 

DATA 


* CD797£2A557CCD791025" 
■7A010E04CDD90D06582■ 
"003A547C2FD67F4F733 * 

"CD1B1A060421BB50568 * 

"11080019E5D5C5CD894 * 
“8B7BC1D1E110F4211182" 

* D0391647CD497CC9993" 

■21D04811C07E0608662" 

"1A77241310FA01E1692" 

"07A7ED4 2EB3E0801783 " 

■0300EDB001FD00EB905■ 

■09EB3D20F2C911FF1052■ 
'4F0602C53E08083E424" 

“07626B25E5012000511- 
’EDB8CD3E7CD13D201114" 
"F001000709E50120519" 

"00EDB8D1083D20DE953" 
"01E006ED42545D01712" 

"200009EBEDB8C110906" 

"CA21004006207723491" 

"10FCC93E8021FF4F1026" 
"011F00545DA7ED42679" 

"46CB10EB0620CB16787" 
"2B10FBCD3E7C3D20794" 
"EAC93E8021004001723" 

"1F00545D0946CB18514" 
"EB0620CB1E2310FB808" 

"CD3E7C3D20ECC9E51150" 
"2A5E7C237CE61F67783■ 

"225E7C7EE1C9D95F1116" 
"7CEE1067D3FE7BD91286" 
"C972011F00097223505" 

"722372C900000000464" 

"00000000000000000- 
"1600074869676820445" 

“73636F7265200D90729" 

"9790919020922093941" 

"9320919291209494943" 

"2091929120939320826" 

"9220909190979016928■ 
"03094D4554454F32472" 

"495445530D0D0D59437■ 

"6F75206172652074720" 
"726176656C6C696E861" 
"67207468726F7567800" 

"6820656D70747973810" 
"7061636520776865765" 

"6E2073756464656E785■ 

"6C792061206D6574716" 

* 656F720D73686F77788" 

"73206F6E20746865721■ 

"2072616461722E0D613" 

"486F772066617220679" 

"63616E20796F7520719" 

"70656E6574726174867" 

"65207468650D6D65677• 
"74656F722073746F816" 

"726D3F0D596F7520648■ 
"617265206E6F7420713" 


► 
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1310 

DATA 

1320 

DATA 

1330 

DATA 

1340 

DATA 

1350 

DATA 

1360 

DATA 

1370 

DATA 

1380 

DATA 

1390 

DATA 

1400 

DATA 

1410 

DATA 

1420 

DATA 

1430 

DATA 

1440 

DATA 

1450 

DATA 

1460 

DATA 

1470 

DATA 

1480 

DATA 

1490 

DATA 

1500 

DATA 

1510 

DATA 

1520 

DATA 

1530 

DATA 

1540 

DATA 

1550 

DATA 

1560 

DATA 

1570 

DATA 

1580 

DATA 

1590 

DATA 

1600 

DATA 

1610 

DATA 

1620 

DATA 

1630 

DATA 

1640 

DATA 

1650 

DATA 

1660 

DATA 

1670 

DATA 

1680 

DATA 

1690 

DATA 

1700 

DATA 

1710 

DATA 

1720 

DATA 

1730 

DATA 

1740 

DATA 

1750 

DATA 

1760 

DATA 

1770 

DATA 

1780 

DATA 

1790 

DATA 

1800 

DATA 

1810 

DATA 

1820 

DATA 

1830 

DATA 

1840 

DATA 

1850 

DATA 

1860 

DATA 

1870 

DATA 

1880 

DATA 


■656E746972656C79876■ 

■20776561706F6E6C790- 
■657373210D496620584■ 

-796F7520636F6C6C807- 
"6964652063656E74764" 

■72616C6C79207769804■ 

■746820616E0D616E679- 
■74696D6174746572874■ 

"2061737465726F69791■ 

■64202897292C2061537■ 

■6C6C0D6F74686572775* 

■206D6574656F7273799■ 

■2061726520626C6F693■ 

■776E206F7574206F748■ 

"660D76697369626C764■ 

-652072616E67652E704- 
"0D0D10062020203C204■ 

■5A3E206D6F766573738■ 

* 206C6566740D2020536 11 
■203C583E206D6F76612■ 

■6573207269676874790- 
"0D5072657373696E753" 

■6720626F74682067699- 
■6976657320686967783■ 

■6820746872757374818" 

■0D0D100520205072305■ 

■657373203C454E54654- 
■45523E20746F2062602■ 

■6567696E2E100716510" 
"001216100F98999A530” 

■1611109B16120148323" 

-4947482053434F52559■ 
"4516121753434F52443" 
"4516140A44656E73515" 
"6974791613020020417" 

"2060002007C002C0553" 

"1F0C00091F170009115" 

"1F0D07081F0C0708117" 

"1F150F031F2A0940216" 

"00003844442C1000252" 
"000200101818040070" 
"000C324438000002188" 
”0040000822001040186* 
"007006200E600800268 9 
"00442A502A140200254" 

"003C7C7E3C180000394■ 
"0018245A5A241800300" 

"6061410103030200267■ 

"8181A3EBEFFFFFFF1660" 
"04868A8080804000724* 

"7E7E7A3828080000478" 

"18183C5A5A425AFF699" 
"21FF8421C38423E71046" 
"C46E00767FFFFE7E1186■ 
"3C7E7C7E3E60FF06855■ 

" 00000000000000000 " 

" 00000000000000000 ” 

" 00000000000000000 " 


9000 REM MM***lHt************** 

* 48K LOADER PROGRAM. * 

J-V WWW W WWW WWW W WWW WWW WWW V 

* «T*T»T«*** » jTitX* If 

9005 CLEAR 60999 
9010 LET a=0 

9020 FOR i—61000 TO 62500 STEP 8 
9030 LET a=a+10: READ a«: LET c= 
0 

9035 FOR J=0 TO 7 
9040 LET h=16*(CODE a*(l)-48-<7 
AND a«<l)>"9"))+CODE a*<2)-48-<7 
AND a*(2)>"9") 

9050 LET c=c+h: POKE (i+j),h: LE 
T a«=a«<3 TO ) 

9060 POKE (i♦j),h 
9070 NEXT j 

9080 IF cOVAL a* THEN PRINT "E 
rror at line "Ja: STOP 
9090 NEXT i 

9100 PRINT "SAVING PROGRAM" 

9110 SAVE "MC"CODE 61000,1500 

Machine code loader — 48K version. 


9000 REM 

* 16K LOADER PROGRAM. * 
******W*****M******** 
9005 CLEAR 30999 
9010 LET a=0 

9020 FOR i=31000 TO 32500 STEP 8 
9030 LET a=a+10 
9033 INPUT a*: LET c=0 
9035 FOR J=0 TO 7 
9040 LET h=16*<CODE a*<l)-48-<7 
AND a*(l)>"9"))+CODE a*<2>-48-<7 
AND a* (2) >"9" ) 

9050 LET c=c+h: POKE <i4j),h: LE 
T a*=a»<3 TO ) 

9060 POKE <i+j),h 
9070 NEXT j 

9080 IF cOVAL a* THEN PRINT "E 
rror at line "Ja: PRINT "PLEASE 
RE-ENTER": PAUSE 100: CLS : GO T 
O 9033 
9090 NEXT i 

9100 PRINT "SAVING PROGRAM" 

9110 SAVE "MC"CODE 31000,1500 

Machine code loader — 16K version. 


1 REM * initial program * 

2 CLEAR 30999 

3 LOAD "MC-CODE 31000 

4 RANDOMIZE USR 31000 

Initial program — refer to teat. 
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AN ARGUS SPECIALIST PUBLICATION 


GRAPHICS 

GALORE! 

Bits and blobs: 

drawing with Acorn’s Bitstik 


Taking the tablets 


Art and the Amstrad 

simple drawing program 


10’s Pluto 

for out of 

k this world 
graphics 
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PAINTBOX 

Superb Graphics — without expensive hardware! 

PAINTBOX is a must for every owner of a 
48K Spectrum. 

It will give you the ability to produce 
stunning graphics on your micro — simply 

With PAINTBOX there's no need for 
expensive hardware — why pay up to £150 for 
hardware when you can produce incredible 
picture and graphics with one cassette-based 
software package? 

If you haven't seen PAINTBOX demonstrated 
you're in for a pleasant surprise! 

For instance, PAINTBOX will enable you to 
draw practically anything on your screen and 
save it either as SCREENS or as a machine code 
memory file to use in your BASIC or MC 
programs. 

You weild enormous power over the graphics 
capability of your SPECTRUM — including the 
definition, storage and use of up to 84 UDG's 
— 4 times more than normal! A brief 
description of facilities are as follows: 

UDG DRAWING BOARD for defining up to 
4 Banks of UDG's including ROTATE, 

MIRROR, INVERSE etc. 

UDG EDITOR for storing up to 84 UDG's for 
use in screen planning or in your other 
programs. 

PRECISION PLOTTER. A high-resolution 
drawing board which allows you to draw 
anything on the screen. Facilities like 
CIRCLE, FILL, ARC, PLOT, DRAW, ERASE, 
OVER, DRAW RADIALLY, INK, BRIGHT etc 
are included and easy to use! 

SCREEN PLANNER gives you the best of 
both worlds! The combined use of PRECISION 
PLOTTER and your Banks of UDG's for highly 
detailed and precise screen graphics. 

The program is complete with DEMO on side 
two of the cassette and a 28 page instruction 
booklet. 

PAINTBOX can be used with Joysticks and is 
Sinclair Microdrive compatible. 

SCREEN MACHINE 

Instant Machine Code for graphics and text 

SCREEN MACHINE is a completely 

P rofessional graphics utility to use with 
aintbox (or any other graphics hardware or 
software). 

It will allow you to manipulate your screen 
graphics and text in ways which will make your 
programs better and more memory efficient. 

For instance: 

If you have produced a screen-full of superb 
graphics you can enlarge, reduce, recolour, flip 
screen, relocate your graphics to another part 
of the screen, superimpose one screen on 
another and perform all sorts of other 
wonders! 

Then you can take your results and put them 
through a series of memory compression 
routines to allow you to save enormous 



amounts of memory. Such items like 
compressing with or without attributes, saving 
thirds of the screen and multiple combinations 
of both are possible. 

Never has machine code storage of graphics 
been simpler because SCREEN MACHINE 
automatically creates re-callable multiple 
screen files with a location catalogue so that 
you can add them to your programs! 

SCREEN MACHINE also allows the user to 
program UDG's or text directly into machine 
code, so if your programs use a lot of text 
instructions or menus SCREEN MACHINE is 
going to save fantastic amounts of memory! 

SCREEN MACHINE is a major graphics 
toolkit for the 48K SPECTRUM. It is completely 
menu-driven, Sinclair Microdrive compatible, 
and comes with instruction book and an 
unbelievable DEMO on side 2 of the cassette. 


ADVENTURE PLANNER 


A must for the adventure game fan 

If you're an Adventure Game nut. Print 'n' 
Plotter's new ADVENTURE PLANNER is 
exactly what you have been looking for! 

It's a 50 page, BIG SIZE (16%" x 11%") pad 
with a complete 'mapping' system with over 
150 locations on each sheet. . . created to help 
you solve Adventure Games. 

It's the best way to beat the 'system' and is 
obviously for use with any make of computer. 

ADVENTURE PLANNER will also assist you 
in planning Adventure Games for 
programming — a helpful pad to keep by your 
computer at all times. 
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ADVENTURE PLANNER is published with 
instructions for use, examples, hints and tips 
on how to play and win the game faster. 

ADVENTURE PLANNER is a high quality 
pad, board-backed and fly-leaf cover . . . 
economically priced too! 

ZX SPECTRUM JOTTER 

Pre-planning your screen made easy . . . and precise! 

Print 'n' Plotter JOTTERS have become a 
household word for the Sinclair enthusiast. 

Despite various imitations our original ZX 
SPECTRUM JOTTER is still the one people 
prefer! 

Of course it could be because it is 
professionally produced ... the quality is 
superb. 

And the fact that it is BIG SIZE A3 (I6V2" x 
11 %") is a distinct advantage when working in 
high-resolution. 

It's also 100 pages thick. 50 pages of PLOT 
grids showing each numberedpixel co¬ 
ordinate and 50 pages of PRINT grids showing 
every character and graphic character position 
and INPUT lines. 

Each page also contains 24 UDG planning 
grids (2400 per pad). 

Consider also the fact that it is printed on 
Artist's Detail paper . . . thick enough to take 
any writing, drawing or colouring, yet thin 
enough to overlay onto a drawing and 
trace-off. 

For pre-planning graphics, text, tabulation or 
anything to produce 'on screen', a Print 'n' 
Plotter JOTTER won't be beaten. 



The complete package comes with a set of 
coloured pens, a Pixel ruler and a handy 
corrugated storage tray. 

If you use PAINTBOX, SCREEN MACHINE 
or any other graphics utility . . . you'll do 
things better with the ORIGINAL Print 'n' 
Plotter JOTTER! 

KEYBOARD OVERLAYS 

The simple answer to "Which key?" 

Print 'n' Plotter KEYBOARD OVERLAYS for 
the standard ZX Spectrum keyboard are the 
economic answer to "Which key does what?" 

If you program, or buy commercially- 
produced software, sooner or later you'll be 
faced with a mind-boggling mass of keys that 
perform different functions. 

Let's face it, the Spectrum keyboard is 
complicated enough so why not take the easy 
way to remember . . . 

... lay over the keyboard a Print 'n' Plotter 
OVERLAY and write the function underneath 
. . . it's child's play! 

Print 'n' Plotter KEYBOARD OVERLAYS 
come in packs of ten. Punched to fit your 
Spectrum. Priced to suit your pocket! 

ZX PRINTER PAPER 

High quality. Cheaper Price! 

Print 'n' Plotter have gained a good 
reputation for the most reliable and high 
quality PRINTER PAPER for your ZX PRINTER. 

Now it's even better because we've reduced 
the price! 

So if you want ZX PRINTER PAPER that 
gives good, clear print. . . and you want it a 
tittle cheaper . . . send today for quick delivery! 

ORDER NOW OR ASK YOUR 
LOCAL COMPUTER SHOP! 

CREDIT CARD 
24hr ANSAPHONE ORDERS 
01-660 7231 

(Phone 01-403 6644 for Dealer and other enquiries) 

Post to: Dept ZX12 Print 'n' Plotter Products Ltd 19 Borough High St. 

London SE1 9SE Please send me the following: 

.PAINTBOX SOFTWARE @ £ 8.25 

.SCREEN MACHINE @ £ 8.25 

.ADVENTURE PLANNER @ £ 4.50 

.SPECTRUM JOTTER PADS @ £ 9.00 

.KEYBOARD OVERLAYS @ £ 2.95 

.5 ROLLS ZX PRINTER PAPER @£12.00 

.10 ROLLS ZX PRINTER PAPER @ £23.00 

□ Please tick this box for Paintbox Microdrive instructions 

All prices include VAT and U.K. postage 

Overseas orders add 25% on quoted prices for additional handling 

□ I enclose remittance in full 

□ Please bill my ACCESS/BARCLAYCARD/VISA/ MASTERCARD No- 
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SINCLAIR SOLUTION! 



low PfflNTIng 

Dear David, 

Is it possible to print to the bot¬ 
tom two lines of the ZX Spec¬ 
trum, and clear items printed on 
those lines? 

Stephen Bee, 

Hartsholme, Lines 

Dear Stephen, 

You can print to the bottom two 
lines of the screen by modifying 
the PRINT command to PRINT 
41,. The syntax of PRINT 41 is 
identical to PRINT. There is no 
equivalent to CLS for clearing 
the bottom two lines, although 
the routine exists in ROM to do 
this. The bottom two lines are 
cleared using the following com¬ 
mand: 

RANDOMISE USR3438 

Faulty ram pack 

Dear David, 

I have purchased a Dk'tronics 
64K RAM pack for my ZX81, 
but I find that I cannot use all the 
available RAM for programs. Is 
there a fault in my RAM pack? 

John Anthony, 

Cheshire. 

John, 

Dk'tronics admit a fault with 
their 64 K RAM, which they are 
unable to solve. The memory 
map which they supplied to me 
shows that only 16Kis available 
for BASIC programs. The 
memory addresses with the 
RAM pack in place are: 0-8K — 
ROM, 8-16 K — user machine 
code, 16-32K - BASIC, 
32-64 K — dimensioned arrays. 

Pools storage 

Dear David, 

I have worked out part of a foot¬ 
ball pool forecast program for 


my ZX81 . I wish to store in¬ 
dividual team scores each week, 
and input them, from tape, as re¬ 
quired. So far, I have been 
unable to do this, even with the 
aid of the ZX81 manual. Please 
can you help. 

R. McIntosh 
Perth 

Mr. McIntosh, 

I assume your match results will 
go into an array, the problem 
then becomes one of loading 
and saving the array on tape. 
Unfortunately, the ZX81 does 
not provide a separate SAVE 
and LOAD routine for arrays (like 


the Spectrum). However, if you 
can avoid the use of RUN and 
CLEAR, arrays may be saved on 
tape with the program, and re¬ 
loaded when the program is 
brought back from tape. 

The best way of doing this is 
to have a SAVE command 
within the program, for exam¬ 
ple: 

9000 SAVE "POOLS'' 

9010 GOTO 10 

As long as these lines are not 
in a subroutine, then when you 
save the program using these 
program lines, you'll save all the 
variables too and, on re-loading. 


the program will auto-start, j 
preventing you from making the 
mistake of using RUN to start 
the program, and losing your 
data. 

Big Brother 

Dear David, 

I am using a Brother EP44 
typewriter as a printer for word 
processing with the Spectrum j 
and Tasword Two program. I'd 
like to enter text using the EP44 
keyboard; is this possible? 

Philip Johnson, 

Durham 

Philip, 

The producers of Tasword Two 
assure me it is possible. Send a 
SAE for details to Kevin l 
Dewane, 12 Trafford Road, I 
Norwich, Norfolk NR1 2QW. 

selective input 

Dear David, 

I wish to include in a program an 
INPUT statement which will be 
used to select one of several 
strings (containing names of 
towns), but I cannot make it 
work. Can you advise me? 

Martin Riordan, 

Santa Rosa, Brasil 

Martin, 

You should place the town 
names in a string array, rather 
than a set of simple strings, asin 
the example you sent. Hence, I 
would change your program Una 
to: 


10 DIM a$ (3,10) 

20 LET a$(1)= "Aberdeen” 
30 LET a$ (2 )= "Birmingham" 
40 LET a$ (3) = "Coventry" 
50 PRINT "Select a city 
(A,B, orCt"; 

60 INPUT/$ 

70 PRINT a$ (CODE 1$ -64) 
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A roundup of the many units available 
to enhance your Sinclair computer 
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Alternative 

inputHH 


The Sinclair computers probably 
have a more extensive supply of 
peripherals than any other make 
of computer. In fact it is possible 
by selective buying to provide 
yourself with all the capabilities 
of a computer system costing 
far more. So once again we pro¬ 
vide a collection of as many of 
the units on the market as we 
could cram into these pages, so 
that when you are wondering 
what to do with your Christmas 
present money a perusal of 
these pages may inspire you. 

Of course, arriving on the 
newsagent's shelves before 
Xmas gives you a chance to 
gaze longingly at that coveted 
item and sigh wistfully in the 
presence of the possible 
presentee. 

Many of the items have been 
featured in lengthy reviews in 
previous issues, some are to be 
featured. However all we are 
trying to do here is to give you an 
idea of what is around and what 
it will do and, as such, com¬ 
ments tend to be general. 

The amount of space given to 
an item in no way reflects the 
performance of that product, 
and opinions, comments etc. 
are not meant to be in depth 
reviews, just a guide to the 
device which may stimulate you 
to find out more about it by 
either calling the company or 
visiting you local emporium. 

Whilst we have made every 
attempt to keep up to date, due 
to the speed of events in this 
field of human endeavour, 
prices or addresses may change 
from those quoted. Some com¬ 
panies may even cease to exist 
between the writing and the 
publication of this article, so 
may I respectifully advise that 
you check before parting with 
your money. 


voice recognition 
units 

Possibly the ultimate aim is to be 
able to control the machine by 
speaking your instructions. We 
are still a long way from this 
degree of control but two com¬ 
panies have taken the plunge 
and produced units which at¬ 
tempt to do this. William Stuart 
Systems were the first on the 
market with their BIG EARS unit. 

This unit comprises of a fairly 
large box and a microphone. The 
connection is by a DIN socket 
and instructions are provided in 


order that you can make the 
necessary connections. 
However the unit is designed as 
part of a complete system and if 
you purchase the lot, music syn¬ 
thesizer and speed synthesizer 
as well, the whole lot simply 
plugs together. It will cost you 
49.00 -l- VAT and the other two 
units £25.00 and £39.00 
(+ VAT) respectively. 

If you imagine that you can 
lay fast action arcade games 
with such a unit then forget it. 
Each time the input is required it 
waits until some signal has been 
received then scans its data to 
find as close a match as possi¬ 
ble. 

This data has been set up in a 
"teach" mode where the word 
has to be repeated several 
times. It takes a few seconds to 
try and find the match, longer if a 
lot of words have to be scanned. 
The maximum amount it is prac¬ 
tical to us is around twelve. 

Plenty ot information is sup¬ 
plied for the knowledgable pro¬ 
grammer to incorporate this 
device into his own programs 
and it is feasible to use it with 
menu type software or, say, 
adventure games. However, the 
accuracy is not that good. 

The MICRO COMMAND unit 
from Orion Data is a much more 
professional looking device and 
consists of the usual type of 
dead ended box which connects 
directly to the Spectrum's port, 
into which the microphone is 
plugged. 

The software tape provided 
with thejunit includes simple 
"games" and it is 
obviously aimed more at the 
average home user rather 
than the hobbiest as 
the Big Ears is. 


stance, and if you are interested 
in the computer as a machine 
then they will fascinate you. 

I suggest the Big Ears may be 
more suited to the dedicated 
hobbiest while the Micro Com¬ 
mand will appeal to the more 
general user. 

LIGHT PENS 

There are four on the market at 
the time of going to press. In the 
AUG/SEPT issue Colin 
Christmas reviewed the 
DK'Tronics pen and was very 
favourably impressed. 

This comes with the stan¬ 
dard plug in interface and the 
pen plugs into that. It worked! 
very well and he recommended 
it as a menu selection device and 
also used it with some success! 
to draw with. The interface, pen! 
and software costs £1 9.95. 

The TROJAN light pen was 
also looked at by Colin but he ex¬ 
perienced some difficulty ini 
making it operate. This unit 
plugs directly into the ear socket! 
and costs £17.25 complete 
with tape. 

CCI market a light pen and in-| 
terface but I could find no infor¬ 
mation on it, it may be worth try-1 
ing to contact them about itl 
though. 

The DATAPENfrom Datapen 
Microtechnology Ltd. is the 

most expensive on the units onl 
the market at £29.00. It coni 


The system is almost iden¬ 
tical to the WSS unit in operation 
and has all the same problems, 
except that future expansion 
does not seem to be intended. It 
costs £49.95. 

Although I may give the im¬ 
pression that these units are not 
very good, in fact they have pro¬ 
vided hours of fascinating ex¬ 
perimentation. I can see many 
uses apart from the novelty 
value, helping children to pro¬ 
nounce words correctly for in¬ 
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,n .Brief 

• GRAFPAD is a lightpen based unit which also consists of a uni¬ 
que special plug in keyboard, overlay, manual and program. 
Although I haven't yet seen one in action the info, sent seems to in- 
dicate that it is mainly another design/drawing aid. 

Without really getting a user opinion it seems a bit expensive at 
£143.75, but as special discounts are offered for educational 
establishment. Perhaps this is the intended market. 


Joysticks! 


sists of the pen which is per- 
manantly attached to a small 
connector for the Spectrum's 
port This is dead ended and you 
cannot add-on other peripherals 
afterward. 

I have tried this one out and 
was impressed. It does 
everything that the makers 
claim and was a joy to use, the 
instructions were simple but 
comprehensive and the accom¬ 
panying tape was fun to use. 

The original product was 
designed and marketed for the 
BBC micro and it seems they 
have brought the results of their 
expertise to the Spectrum. 

I would personally recom¬ 
mend this unit if you are ex- 


smcm 


LIGHT 


RIFLE 


perimenting with computer aid¬ 
ed design or menu driven soft¬ 
ware. 

Our reviewer also examined 
and was high in praise for the RD 
DIGITAL TRACER. This is a very 
versatile unit for transferring 
drawings from paper to the 
screen. This description hardly 
does justice to the package 
which includes software pro¬ 
gram control for scaling, paint¬ 
ing etc. 

There are two versions 
available: the "professional" at 
£75.00 which will work up to 
A3 size paper and the "stan¬ 
dard" which does the same but 
only to A4 size drawings and 
costs £55.50. Versions for 
both the ZX81 and the Spec¬ 
trum are supplied. 

The STACK LIGHT RIFLE is a 
plastic rifle with a lead and inter¬ 
face which is attached to the 
Spectrum's port. This is virtually 
identical to the early modified 
"pong" game gun, but perhaps 
a bit more up market. 

It is good fun and works well 
after fiddling with the TV to get 
the optimum colour balance. 
However no matter how hard 
you try, there is only one thing it 
can do and that is shoot at a still 
or moving target. 

Personally I found the novel¬ 
ty soon wore off, but if you want 
an innocent and harmless way 
of shooting at objects or a novel¬ 
ty for a fete or school fund rais¬ 
ing event then it may be worth 
looking at it in more detail. 

The Stack Light Rifle costs 
£29.95. 


Selecting a joystick is one of the 
most confusing tasks around. 
There are just so many! 

Unlike many peripherals, the 
D-type connector is reasonably 
standard to most joysticks and 
computers, therefore the 
Sinclair owner has almost the 
full range to select from. 

The type of joystick you buy 
will depend entirely on your own 
personal preference, they tend 
to be either large and need a 
wrist action or dainty and need a 
gentle finger and thumb touch. 
Of course there's always the 
unusual, the touch pad, track 
ball and most recently the RAT. 

Nearly every manufacturer 
has either produced one or en¬ 
dorsed one and a complete ac¬ 
count of them would take up all 
the room we have for the whole 
Shop Window, so if Ive missed 
out your favourite, or only give it 
a cursory mention — sorry! 

N.B. The favourite IN word from 
joystick manufacturers is 
"ergonomically" designed. 
Hands-up all who really know 
what it means! Hands-up all 
those who, like me, made an in¬ 
telligent guess that it meant 
something like "shaped to fit the 
hand" or "pistol grip". I looked 
it up, and as defined by the Con¬ 
cise Oxford Dictionary, it is "the 
study of efficiency of persons in 
their working environment. So 
all they're saying is that it is 
designed after watching some¬ 
one play space invaders etc. for 
an hour or two. A pretty im¬ 
pressive word which means lit¬ 
tle at all. 

Hands up all those who 
couldn't care less! 


Kempston 

Kempston almost single 
handedly established joystick 
control of the Spectrum and so 
its only fair to feature them. 
Their Standard joystick has been 
around almost as long as the 
Spectrum and still looks good. It 
has a short stubby stick with a 
ball grip at the top, this gives 
good control if used by placing 
the index finger over the top and 
grip the side with the thumb and 
middle finger. Two fire buttons 
are provided which makes it 
suitable for both left and right 
handed players. Recently 
renamed the PRO 5000, it has 
many devotees and costs 
£13.50. 

Recently added to their range 
are the PRO 1000 and PRO 
3000 joysticks. Both have the 
same base which has a single 
fire bar running along the front, 
but the actual sticks are very dif¬ 
ferent. The PRO 1000 is the 
short delicate type and the PRO 
3000 has a full sized hand grip 
with an extra fire button on the 
top of the handle. 

These are priced at £10.99 
and £12.75 respectively. 

My personal opinion is that 
the 5000 is hard to beat 
although the 1000 is nice to 
use. Both the 1000 and 3000 
seemed very plasticcy and the 
3000 stick's top firing button 
packed up after a short while. 

Suncom 

From Consumer Electronics 
comes the best range of 
joysticks that I've seen so far. 
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(continued from previous page) 


(That's not to say there's none 
better, just that I haven't SEEN 
any better). All of their joysticks 
are robust and weighty, you can 
feel that it's strong. Madeforthe 
Atari and Commodore com¬ 
puters they are a little expen¬ 
sive, but one of these will last 
2/3 times that of a cheaper 
model. SLIK STIK is the 
cheapest at £9.95, black and 
red with a short, positive feel ball 
grip and singel L/H fire button. 

The STARFIGHTER has the 
same base and fire button as the 
Slik Stik but a finger/thumb 
straight stick, rounded at the top 
and minus the ball. £ 13.95 

TAC 2 (Totally Accurate 
Controller) is their top of the 
range joystick and a beautifully 


The RAT 


solid instrument it is too. If you 
like the feel of a firm, weighty 
piece of equipment which 
responds perfectly then save up 
that extra bit of money and get 
this one. £1 8.95 

The JOY SENSOR is similar 
to the hand controllers used by 
the Intellivision TV games. It 
consists of a rectangular case 
with a circular sensor pad and a 
fire strip at the top. 

Pressure-sensitive it was like 
going back to the ZX81 and, 
although I'm sure its much more 
robust, I was worrying all the 
time that I may be pressing too 
hard! 

The cost, if you want 
something different, is £29.95. 


According to Cheetah 
Marketing you might as well not 
bother to read this lot, their 
Remote Action Transmitter is 
the last thing in joystick control. 

Personally I wouldn't agee. 
Although it's a neat device, us¬ 
ing infra-red signals to do away 
with leads, there are many ar¬ 
cade addicts who refer the 
physical action of moving a 
hefty stick around. The dainty 
thumb rubbing of the RAT 
doesn't quite give you that 
pleasure. 

I must admit to limiting it, 
though, and personally I'd use it 
in preference to many of the 
cheaper joysticks on the market. 

The RAT costs £29.95 in¬ 
cluding the interface which is 
Kempston compatible and has a 
through-port for other 
peripherals and this alone makes 
it worth considering. 

From Emax Computing 
comes a new 'super joy stick', 
the ARCADE PROFESSIONAL. 

If size, rock-steady weight, 
durability and arcade glitter im¬ 
press you, then you're bound to 
be attracted to this one. (You'd 
probably also rather drive a 
Cadillac or a Pontiac and 
wouldn't be seen dead in a 
Mini. . .) 

The Arcade Professional is 
big, 36 x20 x 1 3cm, and 
weighs in at 1.88Kg on it's non¬ 
slip foam base. It's parts could 
be housed in a module a quarter 
of the size. But that's somewhat 
domestic and the Arcade has it's 
name to live up to. It offers two- 
handed control, the stick and 
two high speed fire buttons. 
Both joystick and buttons res¬ 
pond positively and sensitively 


— no aching wrists or sore 
fingers. However, having the 
stick on the left and the buttons 
the right will not suit 


on 


everyone right away, though it's 
easy enough to get used to, 
Users may wonder why there 
are two identical 'fire' buttons 
which turn out to do exactly the 
same job. So did I, but then 
remembered it's name and 
figures. . . . 

When unpacked, the unit 
only has a 4 way gate. An 8 way 
gate is supplied with simple in 
structions on how to change 
agates. But it's a fiddly job 
(though it doesn't take long) and 
it's difficult to understand why 
the panel is not supplied with the 
8 way 'quadrant' control 
already set up. At a guess, few 
people would want to change 
back the other way. 

Overall, Emax are offering a 
piece of hardware which does all 
that they claim it will do, certain¬ 
ly lives up to it's name and has 
been built to outlast most of it's 
rivals. We used it with a 
DK'tronics Interface. 


Brief 


• Possibly the most popular joysticks around, and certainly the|| 
most easily obtainable, are the Quickshots I and II. 

This is a large plastic pistol grip type stick with fire buttons onli 
the top of both base and stick (QS.I) and in trigger from and on the | 
top (QS.II). The QS.II also has a 'rapid-fire' feature, but your inter-|| 
face must be compatible. 

They cost around, £7.50 for the QS.I and £ 10.95 for the QS.II 
from various suppliers. 


• Recently released from Cookridge Computer Supplies is the 
ZIPSTICK which is a heavy duty, long handled device. Although it 
looks ordinary it is made with high quality materials and has a two|| 
year guarantee. 

In the brief time I have had to use it I can confirm its robustness!* 
and it has quite a nice feel to it. The only thing I find disconcerting is [ 
the hefty 'clunk' when using the top of stick fire button. It's not a 
simple extra switch but a steel rod running the entire length of the|| 
stick to the swtich in the base. 

At £1 2.95 its well worth trying out. 


• Electrotech have produced a boxed joystick with three la 
push button controls which smacks of the 'real' arcade machines.! 
Priced at £43.70, the unit contains a 2K RAM pcb and plugs|| 
directly in the rear of the Spectrum. 
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In. . ..Brief 

• There are only two mechanical parts — the small f irebuttons — 
in the Trickstick, a novel replacement for joysticks. You hold it in 
your fist and move your thumb over two phototransistors on the 
top for left-right and your index finger over two more for up-down. 
East London Robotics says it allows proportional speed control and 
greater accuracy. Kempston compatible, and up to eight can be 
used simultenaouesly. £28. 

• The Triga Command looks as though it might be the shape of 
things to come. 

From the States, the real home of the arcade game, comes this 
rugged joystick, with a firing button in just the right place to 'kill' all 
those aliens. The internal moving parts are made of solid nylon 
rather than plastic so that it should be stronger. 

The joystick comes complete with an interface pnit so that it 
can be plugged into the Spectrum. Triga Command is priced at 
£19.95 for interface and joystick complete. 

The Triga Command is available from Datel Electronics. 


Joystick 

interfaces 


Another area where there is a 
bewildering choice. We did an 
in depth survey in our last issue 
so forgive me if I'm even less in¬ 
formative than usual in this sec¬ 
tion. 

Interfaces tend to fall into 
two main categories, with sub¬ 
divisions and overlaps. There is 
the fixed format type and the 
programmable type. The fixed 
format can provide control for 
games using the cursor keys or 
using the Sinclair protocol or 
using the Kempston system or a 
combination or all three! For ex¬ 
ample, the latest Kempston in¬ 
terface provides three joystick 
sockets. The first will operate on 
Kempston's own format or the 
cursor control keys (often refer¬ 
red to as Protek system). The se¬ 
cond two implement the Sinclair 
system. An impressive interface 
which worked perfectly. 
However, when used with the 
ZX Interface 1 and microdrives 
some strange things happened. I 
have to try it out a little longer 
before I'm prepared to say 


whether its the Kempston or the 
Sinclair interface which is at 
fault. Good value at £19.95. 

Then again there's the latest 
Protek interface, this one has 
one joystick socket but also a 
three way switch which will let it 
work in any of the three modes 
mentioned. 

This is one of my personal 
favourites and also costs 
£19.95. 

DK'Tronics must be one of 
the market leaders here with 
their two system, two-socket 
interface which provides for 
Kempston and cursor keys con¬ 
trol for only £1 3.00. 

OK, so what if your all time 
favourite game doesn't use any 
of these protocols (ie. 
something like keys ZX & MK)? 
In this case the solution is to buy 
one of the programmable inter¬ 
faces on the market. These are 
essentially variations on two 
systems, either imitate the 
keybaord or use software or a 
built in ROM to effect control. 
The disadvantages are that they 




are more expensive and take 
more time to set up. Out of the 
ones I've seen I was impressed 
with the Fox interface with its 
built in EPROM software which 
can be utilised for other pur¬ 
poses. This is probably one of 
the easiest to use and it gets my 
full approval. 

Also high on the list of my 
preferences are the AGF inter¬ 
faces. This is one of the few, if 
not only, companies selling a 
joystick interface for the 
ZX812, and at only £9.95! 


Their new Protocol 4 inter¬ 
face looks good, getting rid of 
the untidy wiring system of their 
earlier model, but as yet we 
haven't had one to try out. 

The DK'Tronics is again a 
favourable buy at £22.95, pro¬ 
viding a through-port and is pro¬ 
mised to be microdrive compati¬ 
ble. This is not to say that the 
others are inferior, but again 
these are only personal 
preferences. 


In.Brief 

• The Stonechip Electronics Programmable Joystick Interface is 

very easy to program for different games, particularly as the soft¬ 
ware is on an EPROM and not on cassette. £24.95. 

• the Fox Electronics Joystick Interface contains a CMOS RAM, 
powered by a trickle-charge battery, which can store the names 
and keyboard details of up to 1 6 games for three months, say the 
makers. It can also be used as a pseudo-ROM for regularly-used 
routines. Accepts Atari-type nine-pin joysticks. Recommended at 
£28.50. 

• The Ram Electronics Joystick Interface is probably the 
cheapest on the market. Kempston compatible, it comes with a 
two-year guarantee. Ram Electronics says that, unlike some 
others, its model will allow rapid fire with the new Quickshot II 
joystick. Offered through mail order and retail. Price £9.95. 

• The Sinclair Research Interface is likely to become the standard 
joystick interface. It can take two joysticks and operates on keys 
1 -0. A ROM cartridge slot is on top and there is a selection of good 
quality software available on ROMs. A snag is that only the ZX 
Printer will fit on the rear edge connector because of the size of the 
slot. £19.95. 

• The Cambridge Computing Intelligent Interface is a progam- 
mable interface which will work with any joystick. Unfortunately 
the program has to be loaded from tape and the keys selected 
every time you switch on or use a game which uses different con¬ 
trol keys. It makes things time-copnsuming. The design isn't 
wonderful, but the price isn't too bad for a programmable joystick. 
£24. With joystick £29.90. 

• Available from Addpac Electronics is the Addpac JS11 joystick 
and interface for the Spectrum. Complete with demo program, this 
package is priced at £ 1 8.99 all inclusive. 

• The Pickard Controller is a device allowing you to connect any 
Atari-type joystick to the ZX81 or Spectrum. The unit also allows 
you to specify which keys the joystick is to emulate. The price of 
the Pickard Controller is £20.45, and if you want to buy joysticks 
from them, you'll have to pay £7.50 each. 
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Printers 
and printer 
interfaces 


With the demise of the ZX 
printer we are left to find alter¬ 
natives. For a long time serious 
users of the Sinclair machines 
have been seeking other means 
and there is a lot around. Unfor¬ 
tunately it also costs a lot. 

The cheapest and perfectly 
satisfactory means of getting a 
printout is by buying an 
Alphacom 32 printer. These 
now cost around £69.95 and 
are fully compatible with both 
ZX81 and the Spectrum. It's 
supplied paper printers blue-on- 
white which is a little faint, but 
the paper available at Tandy 
stores works perfectly and gives 
a black on white print. 

However if you are not 
satisfied with the Alphacom 
then you will have to make a 
massive leap into the expensive 
market of dot matrix, daisy 
wheel, etc. type printers. There 
are many of these machine 
around all offering different 
features and advantages and 
disadvantages. I suggest that 
you visit some shops after 
ascertaining your exact re¬ 
quirements. 

I bought a Shinwa CP80 and 
all the Spectrum listings for ZXC 
are done on it. However it can¬ 
not cope with ZX81 graphics 
and I really needed a printer with 


a downloadable character set 
fascility. 

Epsom's FX80 is a magnifi¬ 
cent machine, it should be at 
nearly £400.00, and I was able 
to produce perfect ZX81 listing 
with it. However the Spectrums 
graphics were distorted on it! 

Before the respective printer 
companies write in and com¬ 
plain, let me say that the inter¬ 
face that connects the Spec¬ 
trum to the printer is of vital im¬ 
portance and affects the perfor¬ 
mance of said devices. 

The most common printer 
connection seems to be the 
Centronics type, most printers 
are fitted with it but its rival, the 
RS232 can usually be added (at 
a small cost). 

Some of the more recent in¬ 
terfaces are: DK'Tronics (Cen¬ 
tronics) at £39.95 including 
lead, software etc. 

Kempston E which has an on 
board ROM which eliminates 
any need for loading software, 
easy to use and recommended. 

ZXLprint III (£34.95 + 
£90.95 for required lead), this is 
the one which I use to produce 
the Spectrum listings for ZXC. 
This also has an on board ROM 
and is very easy to use, and has 
the advantage of also having 
RS232 compatibility as well. 
Very impressive. 


In.Briefl 

• The Alphacom 32 is imported from America where it is used 
with the Timex version of the ZX81. Unlike the Sinclair model, it 
uses its own power supply (supplied). It supports all the Sinclair 
commands and prints in blue on white paper in slightly thinner and I 
taller characters. The paper is much cheaper: £ 1 for a 25m roll.|| 
£69.95 from Dean Electronics. 

• Hilderbay have produced an interface in the Centronics style forll 
the Spectrum as well as the software to run it. Complete with one| 
metre of cable, the package is priced at £45. Software for the 
Hilderbay interface is written in BASIC and machine code, and sup¬ 
ports the use of LUST and LPRINT, as well as including a software I 
routine so that you can copy the screen. The software provided! 
also includes a min-word processor from Tasword. 

Cobra Technology have two interfaces for the ZX81 providing I 
connection to either a Centronics printer or an RS232 printer. The I 
devices connect onto the back connector of the ZX81 and provide 
a baud rate variable under software control. Both units are priced at I 
£26 +VAT. 

Morex Peripherals have put together two interfaces, both pric-I 
ed at £39.95, in one box, with versions for the Spectrum and the I 
ZX81. Each package includes a Centronics parallel and a bi- l 
directional S232 interface. With these devices you can print the I 
full length line allowed by the printer you attach your micro to, use I 
the LUST and LPRINT BASIC functions, and use a selection of I 
baud rate. The Spectrum version uses a built-in operating system| 
allowing you to use word processing packages. 

• Advanced Digital Systems have introduced a Centronics inter-|| 
face for both the ZX81 and ZX Spectrum. 

Complete with one yard of cable and a Centronics plug, thell 
package comes complete with software which recognizes LLISTII 
and LPRINT enabling direct printouts form BASIC. This unit is|| 
guaranteed for 12 months. 

As well as being compatible for both the ZX81 and Spectrum,!! 
with additional software and an inexpensive adaptor card, you can|| 
also use the interface with the Jupiter Ace. 

The complete package is available from Advanced Digitalll 
Systems for £34.50. 
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It sometimes gets tedious hav¬ 
ing to pack away all your equip¬ 
ment after every session and 
usually the first purchase is a TV 
for it's own use. 

The next problem is where 
and how to keep it! I know of 
someone who even had an ex¬ 
tension built on this house to put 
it all in (Guess Who)\ However it 
isn't necessary to go to these 
extremes and here are a selec¬ 
tion of alternative means of 
keeping it all together. 

I personally use a Marcol 
Cabinet which houses the com¬ 
puter and all the bits with the TV 
and the printer on top. As the 


cabinet has two closing doors it 
all looks very neat when finished 
with. It cost me £79.95 + 
£5.00 p&p. 

Marcol also sell the more 
usual open desks and their 
prices range from around 
£39.99 to £185.00 for the 
super-duper, all-singing version. 
They can be found at Solent 
Business Centre, Millbrook Rd. 
West, Southampton. 

However many companies 
now sell similar units for a simialr 
price and could be better or 
worse, it's just that I have had 
no dealings or experience of 
their service. 


In.Brief 

• The Executive Case fromTreetop Designs is specifically design¬ 
ed for the Spectrum, this ABS plastic case combines the features 
of an executive case allowing you to carry your equipment around 
with you, and also as a console on which to work on. 

The console features a raised and inclined support for the Spec¬ 
trum and a secure housing is provided for the power pack giving ac¬ 
cess to the air for circulation. There is also room for a printer, 
cassette recorders and internal wiring. An off/on switch and 
LOAD/SAVE switch are also provided. 

Six cassettes and spare printer paper may also be stored in the 
unit, and the lid, as well as room for storing leads, comprises a soft 
foam cushion to keep the equipment secure in transit. 

The whole package is priced at £47.45. 

• The Computer Cases ZX Custom Case for Spectrum/ZX81 is 
the one you may have seen in W.H. Smith. It's a briefcase which 
will hold your Spectrum/ZX81, power pack, printer, tape recorder 
and cassettes, etc. There is even space for the cables. Everything 
is protected by foam, which you could chop away to make space 
for other items, like Microdrives. The case itself is executive style 
in black with white metal trimmings. £38.95. 
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Consoles and 


•n ..Brief 

• The Softest interface allows the ZX Spectrum and ZX81 to be 
connected to the Tandy semi-intelligent printer, the CGP-115. 

The interface allows printing and plotting on the Tandy 
machine, as well as a wide range of print sizes and the added facili¬ 
ty of overprinting in different colours. The printer itself has four pen 
colours: red, green, blue and black; and the printing speed is 
52mm/sec on the horizontal and 73mm/sec on the vertical. 

The interface hardware comes complete with software, written 
in machine code to control the movement of the pens. With this 
package you can print out text, plans, drawings, program listings, 
pcb layouts, charts and oversize lettering. 

Priced at £35. 


• The Memotech RS232 is a well-designed, snug fitting interface 
which hold software in ROM. Finished in Memotech's blue and 
silvercolours, it works very well. £39.95 


• The Memotech Centronics interface is similar in style to the 
RS232 version and works just as well. £24.95. 


• The Sinclair ZX Interface 1 screws to the underside of the Spec¬ 
trum, tilting it forward. It controls up to eight Microdrives, has an 
RS232 interface for full-size printers, joystick interface, and can 
network up to 64 Spectrums at 100K baud. £50. 
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In.Brief 

• A Spectrum workstation is available from Peter Furling Pro¬ 
ducts made from duable ABS plastic and priced at £ 1 6. There is a 
lot for the Spectrum and the associated wires are hidden away; 
space on top of the unit is provided for the television. LOAD/SAVE 
switches, speaker unit and an alloy base are provided for a small 
extra charge. 

• In the cheaper end of the console market comes a cardboard 
unit from Print 'n' Plotter Products. Priced at £8.25, this cardboard 
stand provides room for a Spectrum, power supply and printer. The 
package has to be made up, but this is quite simple with the in¬ 
structions provided. Although not room for peripherals, modifica¬ 
tions can easily be made due to the texture of the vinyl-covered 
box. 

• The Desk Console from Traffic Technology is a desk console 
constructed from heavy guage, black BS plastic with a detachable 
base cover and non-slip feet. 

On board the console, there is room for the Spectrum, power 
supply, Sinclair Printer, RS232 interface, joystick control, two 
Microdrives, cassette recorder, cassettes and pencils etc. There is 
also a built-in switch which means that you don't have to alter the 
leads when you're LOADing and SAVEing. 

The price of the device is £42.1 8. 

• If you want to tidy up the wiring you accumulate around the 
ZX81 or Spectrum, there is a large black tray and stand which you 
can get from Computerlock for £31.50. With room to stand a 
television on top of the stand, the computer sits comfortably with 
all the trailing wires tucked away inside the unit. 

• The Microcase from Micro Aids is just one of the products 
available from Micro Aids. 

The Microcase, designed or both the Spectrum and ZX81, is an 
executive style case with a fully detachable lid. The inside is filled 
with foam to secure the equipment, and can contain the computer, 
cassette recorder and cassettes, power pack, printer and leads. 
The price of the Microcase is £32.95. 

There is also a workstation available, which has space for a 
Spectrum, cassette/Microdrive and monitor. This unit is priced at 
£22.95 

You could also ask them about their Spectrum Planning Aids, 
Dust Covers and various other devices. 

• The Computer Desk from PH Scientific Products have a com¬ 
puter desk made from ABS plastic for both the ZX Spectrum and 
ZX81. 

With recesses for the computer and printer, there is also sup¬ 
port for a television to rest on top of the unit. The power supply and 
untidy wiring can be safely hidden from view. 

The price of the Spectrum version if £ 1 6 and £ 1 less for the 
ZX81 computer desk. 

• The Backpack for the ZX81/Spectrum. Six models, all with 
save/load and on-off switches and space for the power supply. 
Top of the range also has a variable sound amplifier, three 13 amp 
sockets, switch and neon indicator. Untested. £27.50-£1 2.85 
from Kelwood Computer Cases 

• ZX81 Wobble Stoppers are a great idea for those who get 
system crashes every time the Newline key is pressed. The idea is 
that the RAMpack is clamped firmly to the back of the computer. 
The prices of these may be a little steep for you, though, See also 
Miscellaneous section. Small flat £5.25 Small tilted £6.26 Large 
flat £5.75 Large titled £6.75 from Kelwood Computer Cases. 

• The Microstation/Work Station for the ZX81/Spectrum. The 
first is tray-shaped with space for computer and peripherals. The 
Work Station, suitable for other micros as well, is made of stove 
enamelled sheet metal and has on-off switch, four 13 amp 
socketrs and carrying handle. Room for peripherals and the TV 
stands on top. Accessories: Power Base (£10.50-£11), legs 
(£11) and keyboard dust cover (£2.50). Untested. Microstation 
£7.50 Work Station desk top model £49 from Kelwood Computer 
Cases. 


Keyboardsi 


Once the bug has bitten the 
prime modification to the 
Sinclair computers is usually by 
adding a better keyboard. 

There are several keyboards 
to choose from many have only 
recently (within the last 6 
months) arrived on the scene. 
Probably DK'Tronics have been 
around for the longest time. 
Their early model was suitable 
for both ZX81 and the Spec¬ 
trum, only the key legends and 
the base being slightly different. 
They had a lot of criticism for 
certain aspects of the keyboard, 
although basically it was a very 
nice unit. Their new version 
seems to have allowed for many 
of these comments, being 
microdrive compatible and hav¬ 
ing a space bar. It sells for 


full report when it does. Its price 
is £19.95. 

Force Astro make a keyboard 
to go with their workstation. 
The WS costs £ 1 9.9 5 and with 
the keyboard £45.00, worth 
looking at and if they send us 
one I'll report on it in full. 

Stonechip Electronics sell a 
keyboard for the games player. 
It has a built in echo amp and 
tape interface plus full size 
space bar and microdrive com¬ 
patibility. I'm afraid I had to turn 
down their offer of a review 
model as they needed it returned 
before I could get it done. 
However it looks like a nice unit 
for £59.95. 

I hope to do one of our special 
features on some of the 
keyboards available in a future 


£15.00. 



A word of warning! 

In several shops I have seen 
them still selling the old version 
for the Spectrum. Don't get 
palmed off with one if it hasn't 
got a full space bar. 

This unit also has a numerical 
keypad to the right of the normal 
keys. I have been using an old 
version for about a year and I'm 
perfectly satisfied with its per¬ 
formance. 

Tranform Ltd. sell what ap¬ 
pears to be a similar unit for 
£69.95, although I've heard 
that it has a metal case and is 
better in construction. Unfor¬ 
tunately we've not had one to 
review so I cannot comment fur¬ 
ther. 

Ricoll sell a good keyboard at 
a very reasonable price. Made in 
an attractive metal case and 
containing a full sized space bar 
though still being compact it 
costs £37.95. This one is well 
worth your consideration. 

Advanced Memory Systems 
Ltd. promised to send me one of 
their Low Profile keyboards for 
review when I met them at a re¬ 
cent Microfair. It has not yet 
materialised, but I'll give you a 
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issue, so if I've left any out or 
your company wishes to be in¬ 
cluded please let me know! 

Saga 1 EMPEROR keyboard 
looks a very neat and compact 


unit for £54.9 5 and is promised 
to be compatible with all add¬ 
ons including Interface I. Con¬ 
tact them at Woodham Rd., 
Woking, Surrey. 



Brief 


• Consisting of a black ABS resin case, the Push Button Keyboard 
locates over the ZX81 keyboard providing a much improved 
keyboard Once attached, you have a keyboard overlay with raised 
keys which provide a positive feel to them when pressed. Priced at 
£9.95, you can find out more about this inexpensive keyboard 
alternative from Filestixty Ltd. 


• The Tactile Keyboard from Steatite Insulations, for the ZX81, 
incorporates full-travel keys and provides the professional 
mechanism for proper touch typing. 

The case has a low profile and the keys are angled to ease typ¬ 
ing. A full complement of legends is supplied for the ZX81 with 
clear plastic inserts so that the legends remain intact over a long 
life. 

Full instructions are provided as to how the unit is fitted. You 
can obtain this keyboard for £30.95 from Steatite. 


In.Brief 

• Custom Key Panel Kits from Softeach allow you to customize 
your keyboard to suit all the different pieces of software you use. 

For example, in some games the keys you need to press to move 
right and left are often the '8' and '5' keys respectively — 
however, as you all know, other games can be completely different 
and require a staggering number of keys to properly play the game. 
With this kit, you can now place a card over the keys and using 
sticky labels create uncomplicated guides for your different soft¬ 
ware packages. 

Softeach provide 1 0 overlays and two sheets of sticky lebels, 
one already printed with words like left', 'right', 'lasers', 'fire', 
'keypanel for:', etc, and the other left blank f or you to make up your 
own labels. 

The Custom Key Panel Kits are priced at £3.95 a pack. 

• The Memotech keyboard is not thrilling, but it does have the ad¬ 
vantage that you do not have to take your ZX81 out of its case — 
the unit just attaches via a ribbon cable. Although it is very easy to 
fit it does mean that you have now got two separate units. The 
keys, typewriter style and angled, don't feel right but the case 
design is quite attractive in Memotech's blue house colour. 
£34.95. 

• The Computer Keyboard for the ZX81/Spectrum is a bit 
"boxy", but the typewriter-style keyboard — angled like a real 
typewriter — is quite nice. Again, the computer case is removed 
and it screws in and there's space for the power pack. There are 
two versions available, with standard or metal case. Good 
keyboard Standard £35. Metal £50. From Computer Keyboards 

• For physically disabled people, there is a special series of 
keyboards. There is the Desk-top Scanning device, the Briefcase 
Scanning model and the Expanded Keyboard model. Each has 
been designed to help people with certain afflictions. The price of 
the units is very much dependent on the input devices used with 
the keyboards, so it would be best if you made further enquiries to 
Possom Controls Ltd., Middlegreen Road, Langley, Berks. SL3 
6DFor phone 0753 79235. 

• Microtext have produced a keyboard for the Spectrum which is 
priced at £53.45. The keycaps are clearly marked, some in five 
colours, thus denoting their function. The keyboard also incor¬ 
porates a cursor control pad with a 'fire' button and four sensibly 
placed direction buttons. 

• A new concept in keyboard overlays has been introduced by 
Tactile aimed at early education programmers. The Tactile 
keyframe fits over the Spectrum, and a series of keyboard overlays 
can be attached. The overlays come in all sorts of shapes and col¬ 
ours, and the company produce compatible software which utilise 
the overlays. 

• A new range from Spanish company Indescomp, all housed in 
good-looking glossy black boxes. Includes a novel Domestic Con¬ 
troller for the Spectrum which has four outputs to control alarms, 
lights, heating and so on. Untested. Keyboards are typewriter- 
style. Spectrum Keyboard £42.95. ZX81 keyboard £39.95. 
Domestic Controller £37.75 from Indescomp. 


In Brief.Ram Units 

• Specspansion plugs into rear edge connector to give a four-slot 
motherboard and a 24-line bi-directional programmable port 
board. A cassette is provided to give programming aid. Makers F.B. 
Tronics plans to make a range of additional cards for use with its 
board. Untested. £30 approx from F.B. Tronics. 

• The Model SP48 expands the 1 6K Spectrum to 48K of RAM 
and the SF80 takes the computer to 80 K of RAM. Both are in ver¬ 
sions for issues one or two. Untested. Free with SP48: Beyond 
Horizons tape for advanced programming. Issue one SP48 £35. 
Issue two SP48 £23. Issue one SP80 £50, Issue two SP80 £46 
from East London Robotics. 
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In.Brief 

• From Stonechip Electronics comes the ZX Panda, a 1 6 K RAM 
extension for the ZX81. 

Housed in a sturdy box, the pack connects to the rear of the '81 
via a tin-plated edge connector. There is also an LED built into the 
unit to indicate that power is reaching the RAMpack. 

There is no extension connector at the back of the device, bt it is 
possible to add a further 1 6 K inside the box with a RAM board pric¬ 
ed at £14.50. 

The ZX Panda is available from Stonechip electronics, priced at 
£ 1 9.95. Telephone enquiries can be made on 0252 318260. 

You might like to also ask them about their other add-ons for the 
Spectrum including alight pen, an echo emplifier, a programmable 
joystick interface and a keyboard. 

• JRS Software have on offer a number of ICs which transform 
your Spectrum from 1 6 K to 48 K. The first issue Spectrum can be 
upgraded using a RAM board which is fitted inside the computer. 
Requiring no soldering, the RAM board is priced at £42.50. For the 
issue two Spectrums, there are 1 2 ICs provided, marked A to E 
which are to be fitted inside the Spectrum replacing ICs already in 
position. Installation is carried out simply by following a diagram 
supplied. The price of the ICs is also £42.50. 

• DK'Tronics makes 1 6Kand48K RAM packsfortheZX81 and 
upgrades for the 1 6 K Spectrum to add 32 K of RAM. ZX81 1 6 K 
£22.95. ZX81 48K £52.95. Spectrum issue one 32K £35. 
Spectrum issue two 32 K£30 from DK'Tronics. 

• Computer Add-Ons has a 1 6K RAM pack and a 64K model, 
both for the ZX81, and upgrades to 48 K for issues one and two of 
the 16K Spectrum. ZX81 16K £22.95. ZX81 64K £52.95. 
Spectrum issue one 32K£35. Spectrum issue two32K£30. 

• Finished in shiny black, Indescomp's ZX81 memory expan¬ 
sions for theZX81 give an additional 1 6K, 32 K or 64 K, and there, 
is a 32 Kversion for the Spectrum. ZX81 1 6K£ 1 6.95.ZX81 32K 
£21 .70.ZX81 64K£32.69. Spectrum 32K£28.50. 

• Cheetah says its 3 2 K upgrade for the 1 6 K Spectrum has been 
specially designed to avoid wobble. £39.95 from Cheetah 
Marketing. 

• Camel's 64 K Dream-81 expansion for the ZX81 has an LED to 
show when power is on, a link option to disable the 0-16 K area of 
RAM and is designed to accept an EPROM as an alternative. 
ROM-81, a memory expansion unit for the ZX81, enables you to 
read useful routines and commonly used data stored in an EPROM. 
Dream-81 £80.44. ROM-81 £17.20. 

• Audio Computers have introduced a RAM pack, priced at 
£ 1 9.95, for the ZX81 to make it up to a full 1 6M. The unit incor¬ 
porates feet to make it up to the same height as the micro and has a 
plastic grip which hangs over the top of the ZX81 holding the RAM 
pack in place. 


In 


Brief 


• Memotech provide a wealth of hardware add-ons for the ZX81, 
including a number of memory packs. 

Called Memopacks, the units fit snugly onto the back of the '81 
and can be stacked together to further enhance your micro 
system. To simply extend the memory capacity of the ZX81, you 
can add the 16K, 32K or 64K Memopaks, which are priced at 
£29.90, £49.95 and £79 respectively. 

To extend your micro system still further, you could always add 
one of the other three Memopacks which provides High Resolution 
Graphics package, a Centronics Printer Interface, and an RS232 
Printer Interface. These are all priced at £39.90. 

You could also ask Memotech about their ZX81 keyboard if 
you're going to 'phone them on 0993 2977 . 

• The 1 6 K RAM pack from Data-assette is priced at £ 2 8.9 5. You I 
can also purchase a plug-in module for your ZX81, which when us¬ 
ed with the RAM pack will expand your memory up to a full 32K.| 
The price of this unit is £ 29.9 5. 

• For issue two Spectrums only, there is a Spectrum upgrade toll 
48K available for only £24.50. For further details, get in touch 
with Fountain Computers Ltd, Darvill Road, Ropley, AlresfordJ 
Hants S024 0 BW. You could also ask them for their instructional | 
sheet concerning the way to get the best out of the display of the 
Spectrum. Priced at £1, this A4 sheet shows you how you can getl 
a marvellous display simply by adjusting a few internal controls off 
the Spectrum. 

• You can upgrade your Spectrum, either issue 1 or issue 2, from I 
1 6 K or 48 K using a RAM kit from Delta Research Ltd. Free with! 
each RAM kit comes Delta Chipchek, a memory diagnostic! 
cassette providing computer standard testing of the existing 16K 
RAM and the 32K extension. The issue 1 RAM kits are priced at| 
£ 37 and the issue 2 versions are priced at £ 31 . 


Speech and 
sound 


We had feature item on speech 
units in a recent issue so, again, 
I'll not take up too much time 
with lengthy descriptions. 

There are essentially two 
systems of producing speech 
from the computer, either by 
replaying prerecorded, digitised 
speech or by constructing it 
from phonemes or electronic 
phonetics. The first is clear, but 


limited to the words programm-| 
ed and also expensive 
memory, while the second is 
more flexible but rather robotic! 
in sound. 

Of the half dozen of so on thel 
market, a brief summary of 
reviewer's opinions are as| 
follows: 

Sweet Talker; fair speech! 
easy to use, built in amp and 





92 


ZX COMPUTING DECEMBER/JANUARY 191 










































speaker Currah MicroSpeech, 
very easy to use, the games 
players choice as some soft¬ 
ware companies are producing 
programs featuring this system 
(with carrying degree of suc¬ 
cess); S-P&ck, superb quality, 
limited vocabulary, ideal for 
educational purposes. Expen¬ 
sive; Chatterbox, the serious 
users choice. Built in amp and 
speaker, designed for both 
ZX81 and Spectrum, part of the 
complete system of voice 
recognition and sound 
generator. William Stuart 


sound 

This is becoming almost a 
specialist area of computing. 
Many units such as the Midi will 
allow you to connect your Spec¬ 
trum to one of the cheaper 
musical keyboards available 
such as the Casio. 

However, there are many 
units which make use of the.ex¬ 


cellent AY-3-091 0/8912 chip. 

For the sound specialist I 
would recommend looking at 
Ricoll's extensive range of 
sound generating units, which 
have many complex and 
sophisticated variations such as 
digital filters and half-octave 
analysers. 

William Stuart Systems 

sound box works best when 
used in conjunction with their 
other two units, the speech unit 
providing it with an amplifier. I 
loved this one and was very im¬ 
pressed with the support soft¬ 
ware, the ARP (arpeggio or note 
sequencer) program kept me 
fascinated for hours. I was sad 
to have to return this to them 
and was very tempted to buy 
one. Should interest musical 
computerists with limited 
technical knowledge. 

Cheetah have just brought 
out a BEEPamp. It plugs into the 
port and is connected to the ear 
socket. At £9.95 it may be 
what you need if all you require 
is an amplified Beep 


• The Currah U Speech for the Spectrum '"speaks" the letters 
and the BASIC keywords as you type them in. S$ will hold 
anything you want the unit to say. It is simple to use with your own 
BASIC programs, by handling the sound in a form of allophones. So 
you would write hello as HE(LLMOO). Upper and lower case decide 
intonation. Some commercial software makes use of U Speech for 
games. An example is Bug-Byte's Birds and the Bees. Shaped a lit¬ 
tle like a black cassette case - and packed with circuits inside — 
the U Speech unit just plugs into the port. Its one big problem is that 
you cannot plug anything on the back apart from the speech unit 
and, possibly, Microdrives. The sound comes out of the TV 
speaker, so if you use a monitor this will not work with it. £ 29.9 5. 

• The Chatterbox for the ZX 81 /Spectrum is another add-on in the 
sound line from William Stuart. But this time instead of understand¬ 
ing your speech, it speaks to you through its own speaker. It uses 
allophones which are acceptably easy to program. Chatterbox is 
equipped also with two external amplifier sockets — one stereo 
and one mono - and has an edge connector for other peripherals. 
Pretty good, £45.00 from William Stuart Systems. 

The S-Pack DCP Microdevelopments is an upgrade of the 
Digitalker, an old speech unit for the ZX81. Now designed for the 
Spectrum, you can get hold of the S-Pack for £49.9 5. 

The unit comes supplies with a vocabulary of 71 words 
phrases numbers and letters. These can be called from programs 
using simple BASIC statements. 

Should you get bored or feel confined with this collection of 
speeches, you can always purchase one of DCP's other three 
Word Packs, priced at £ 14.95, which come as ROMs. 

• Not tested, Zeal's Sound Booster has a 3 in loudspeaker, 
load/save feature to avoid plugging and unplugging plus a volume 
control knob. Plugs in externally and requires no batteries. Mail 
order. Rating based on price and supplied details. £14.99 from 

Zeal Marketing. 

The Telesound BEEP Booster is an upgrade of the Telesound 84 
unit; the new unit can be fitted not only to the issue two Spectrum, 
but also to the issue three Spectrum. 

The BEEP Booster allows you to amplify the sound from your 
Spectrum through the television speaker so that you can really 
make the most of the more 'noisy' programs available on the 
market. Measuring only 2 cm by 1 .2 cm by 1 cm, it is claimed to be 
the smallest modulator in the world. 

The BEEP Booster is connected inside the Spectrum via 
miniature plated clip which push onto the connection points. 
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DK'Tronics yet again, are in¬ 
to this area of the market. They 
have two units which look iden¬ 
tical and consist of the usual in¬ 
terface plus a 4" pod mounted 
speaker. One costs £ 14.9 5 and 
is a simple BEEP amplifier and 
the other costs £29.95 and as 
well as boosting the beep also 
contains the AY-3-8912 sound 
chip to provide 3 independant 
channels with envelope and 
volume. Very similar to the 
sound on the BBC. 

The Trichord is a sound unit 
for both ZX81 and Spectrum. 
The latest version does not con¬ 
tain the pre-programmed 
EPROM but the software is pro- 
vied separately on tape. It is ob¬ 
tainable from Newtech (micro) 


Developments, at 1 Courtlands 
Rd., Newton Abbot, Devon, 
TQ12 2JA. Tel 0626 62836 
and is priced at: 

ZX81 

without amplifier £24.95 
withamplifier £26.95 
Spectrum 

withoutamp £26.95 

withamp £28.95 

+ £1 .00 
for a beep amp socket 
to be fitted. 

As a special Christmas present 
to all our readers they are offer¬ 
ing £2.00 off any unit until Jan 
30th 1985. Find the coupon 
printed somewhere in these 
pages and send it with your 
order for your discount. 


In Brief.Speech and Sound 

• The Sweet Talker, available for £ 3 4 .9 5, is designed to provide 
speech synthesis for the ZX81 and ZX Spectrum. The package 
comes complete with demonstration cassette and instructions on 
how to use the allophone system. 
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The Spectrum Add-on from Mteropower. 


Brief 


• Easily adapted for a variety of uses come the BEEP Amp from 
Hypnotech. The device comprises an 8 Watt amplifier with a 10 
Watt Woofer and tweeter in a small speaker unit. The unit is mains 
operated and plugs into the MIC socket of the Spectrum. Priced at 
£23.95. 

• From Bi-Pack Semiconductors comes the ZONX-81 is compati¬ 
ble with all Sinclair computers, although for the Spectrum an adap¬ 
tor is required; this can be bought separately for £6.80 if you are 
upgrading from '81 to Spectrum. 

The unit offers a wide range of sound effects, such as pianos, 
bells, helicopters, lasers, explosions, etc. The sound chip used has 
been designed so that the pitches and volumes of the three chan¬ 
nels and overall attack/delay envelope can be controlled by BASIC 
statements. 

The ZX81 version of the device is priced at £25.95 and the 
Spectrum model comes complete with adaptor at £32.75. 

• From Micro Power comes the Spectrum Add-on, priced at 
£19.95. The board, once connected, provides three channel 
sound effects, includes a 2 Watt amplifier and loudspeaker to 
amplify the effects, and has room on-board for two joysticks. 
These joysticks can be purchased for £7.45 each. 

• The Soundbox is the sound version of the Chatterbox. Above 
average three-channel sound and quite easy to program. Nice, but 
needs an external amplifier. £27.95 from William Stuart Systems. 

• Specsound is pretty good value for an amplifier. It plugs into the 
load /save sockets, leaving the edge connector free. It has a volume 
control and an on/off switch and the power is from a battery. It 
might have been a better idea to take the power from the computer 
to avoid buying batteries. £7 from Kelwood. 

• The Sound Synthesiser for the Spectrum is a plug-in module for 
three-channel sound with envelope control, amplifier and speaker 
plus two input-output ports. Untested. £28 from Signpoint. 


Utilities 


Home computing started as a 
hobby for many who were in¬ 
terested in electronics and who 
probably built their own com¬ 
puter! The wheel has to some 
extent come full circle and more 
and more computer owners are 
dabbling with electronics in 
some form. The response to our 
hardware interface project has 
been surprising and more com¬ 
panies are making equipment 
available to the home computer 
market. 

Camel Products, Cambrige 
Microelectortnics Ltd. 1 Milton 
Rd, Cambridge CB4 1 UY have a 
range of EPROM related pro¬ 
ducts such as the PROMER SP 
which allows programming and 
checking of 8 K or 1 6 K 
EPROMS. This costs £29.95. 

The ROM SP loads and runs 
instantly up to 1 6K of program 
from an EPROM and two 
EPROM erasers, the DHOB11 & 
2. Also from Camel is a Power 
Buffer unit to protect against 
mains power failure and some 
mains interferences. ZX81 and 
Spectrum versions are available. 

The world of Modems and 
communication networks may 
be slightly different, but have a 
lot in common with the 


dedicated hacker. MODEMS or 
MOdulator DEModulators, area 
fast growing area of the com¬ 
puter industry. 

These are the units which 
enable you to connect up to the 
phone lines and communicate 
with another computer. The 
main computer which is access¬ 
ed by the home computer useris 
BT's Prestel system and 
Micronet 800. To do this you 
must have a BT approved 
Modem. There are two I know) 
of. Prism's VTX 5000 which 
connects directly into the 
modern telephone socket and 
Protek's 1200 Modem which is 
acoustically coupled, (ie. the 
phone is placed into a special 5 
unit which is the connected to 
the Spectrum.) 

In the last issue I described 
how I joined the Micronetters 
and can only reiterate that I find 
it a fascinating and enjoyable 
pastime. 

Skywave Software will pro 
vide you with a FORTH ROM for f 
your Spectrum or ZX81 . This is 
a sophisticated version of the 
language and is ideal for controlf 
applications. 

It'll cost you £15.00 +VAT 
from Skywave Software, 73 
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Curzon Rd, Bournemouth, 
Dorset BH1 4PW. 

Stephen Adams has come up 
with a number of interesting 
devices for the ZX81 and ZX 
Spectrum. The Straight Adaptor 
converts the Spectrum to the 
same expansion port as the 
ZX81, but does not do any ad¬ 
dress conversion thus providing 
you with a full 64 K of addresses 
when the printer is being used. 
He has also developed the Adam 
and Eve Adaptors. The Eve 
Adaptor allows owners of the 
48K Spectrum to utilise the 
wide range of ZX81 peripherals 
(as long as those devices 
operate in the 0-16 K section of 
the ZX81's memory map. The 
Adam Adaptor simply allows 
you to add a Sinclair compatible 
RAM pack to your 1 6 K Spec- 


trum, thus doubling your 
storage at a stroke. The Adam II 
Adaptor, an update of the Adam 
Adaptor, allows the use of two 
sets of peripherals at the same 
time on the 16K Spectrum. All 
the adaptors are available at £ 9. 
For the ZX81, Stephen has 
developed a programmable tape 
controller, the RZ1, for the 
Spectrum and ZX81. As well as 
not having to change the leads 
as you are SAVEing and 
LOADing, the cassette motor is 
set under program control. The 
price of his device is£20. Latest 
additions to this range include an 
adaptor to convert spare keys 
on a commercial keyboard to 
your own specific functions 
from £2.75, and a book which 
we hope to review soon. 


In Brief.Utilities 

•([ y| )u fin d you need some help with the PLOT, CIRCLE AND 
DRAW commands on your Spectrum, you may find some solace in 
tne package from Victa Ceramics. 

Comprising a white plastic base sheet, a clear plastic offset co¬ 
ordinate window, a clear plastic calibrated window and a clear 
plastic window mask with a plot sight in each corner, the Victa- 
graph also includes a test design, comprehensive instructions and 
a number of sticky patches. 

Using the various window masks over a test design, the mask 
over a test design, the mask will hide all the unwanted co-ordinates 
leaving you with the required figures. 

The price of the Victagraph package is £ 7.5 0, but for more in¬ 
formation contact Victa Ceramis, 6 A Bow Street, Rugeley Staf¬ 
fordshire or telephone 08894 2426. 

• If you're having problems with your mains voltage when you're 
using your Spectrum and ZX81, the Battpackmay be the answer 
The device comprises a rechargable 9 V Ni-Cad battery pack and 
transient suppressor, housed in a similar casing to the Sinclair 
Power Pack. The Battpack ensures that the voltage into your ZX81 
and Spectrum never drops below 9 V, thereby eliminating program 
crash through voltage problems. Priced at £ 13.95. 

,M^ POwer Supply Regulator and "Buzz" Omitter for the 

ZX81 /Spectrum is a silver-coloured box about the size of a 
cigarette packet which fits between the power supply and the 
printer. It stops the Spectrum "buzz" and cures overheating pro¬ 
blems found in the Sinclair machines. £ 8.9 5 from P.R. Electronics. 

• The Inverse Video Module for the ZX81 gives the best white on 
black picture in my opinion, although it affects some televisions 
lust solder three wires inside the ZX81. A toggle sw itch on the out¬ 
side turns it on and off. Fitted £7.50. Kit £4 from D. Fritsch. 

• Haven Hardware have a great selection of add-on boards for 
your ZX81 or ZX Spectrum. 

. ^° r ^ere is a programmable character generator, 

priced at £ 15.9 5; a repeating key module, priced at £ 3.9 5; an in- 
verse video module, priced at£3.50; a keyboard beeper, priced at 
16 .9 5; a keyboard entry module, priced at £ 2.9 5; a n input/output 
port, priced at £ 11.9 5; a full size keyboard, priced at £ 18.95 • and 
many more. You can also obtain these kits as fully built units 
although you will have to add about a quarter of the price again 
Haven Hardware also provide devices for the Spectrum in¬ 
cluding an I/O port which has eight inputs and eight outputs ac- 
ressibleva edge connectors on the edge of the pcb. This is priced 
at £ 12.95 for the kit or built for £ 16.95. 

Forthe further information get in touch with Haven Hardware at 

n 0 '?e^°j i ik Asby ' Workington, Cumbria CA14 4RR or 'phone 
Uy4-6oD 627. 


I* n .Brief I 

11? ^ as ^ er P^ u 9 for the ZX81 /Spectrum allows four devices to 
be connected — for example, TV, recorder, computer, printer — to I 
one mains outlet. Supplied with 1.5m mains lead with plug and 
four other plugs Inexpensive at £10.99. Available from H & K 

| Supplies. 1 

j ®A range of ribbon cables, 9-12ins, with 56-way connectors I 
which could be used, for example, to separate RAMpack from 
the computer. Also paddle board to convert female connector 
to make. £4.99-£9.49. Paddle board £1.99 from Hawnt 
| Electronics. 

J d A L he / V ab F V VM for the ZX81 fits between the ZX81 and a 

I RAMpack to give a complete set of characters, keywords and 
functions in an Arabic version of BASIC called Saudia. Writing 
and evaluation of decimal numbers is from right to left. Includes 

I instructions booklet and keyboard overlays are available. Con- 
I tact Autoram. 1 

J * The Zeaker is a "buggy'' which has more use in schools than 
in the home. Programmed in LOGO, it can be made to trundle 
A relatively inexpensive introduction to robotics. 

I£69.95 from Colne Electronics. 


EPROM Services' RS232 interface. 



? Servlces hav e a wealth of add-on devices for both 

I the ZX81 and the Spectrum. 

Price at £ 1 9, there is the EPROM board, which can accom-l 
modate up to 8 K or 2 K EPROM or 2 K RAM ICs. This memory is 
I located at 56-64K, but with simple modifications it can bel 
I made to relocate the board to the 48K area. They also make! 
available an Auto Start unit, priced at £9.95, which gives an 
automatic jump to location FDOO Hex on switch-on 

For the ZX81, there are a plethora of EPROMs available pric- 

ImAn/cAwc^ 9 ?, 5 and £19 ‘ These ca . n be used for rapid 
I LOAD/SAVE, tool kit, disassembler, graphics control, character! 
I set, monitor and other uses. 

lu ^J oweve ^ EPROM Services are responsible for much morel 
hardware than can be briefly mentioned here, so it might bel 
worth you giving them a buzz on 0532 667183 or writing to 
them at 3 Wedgewood Drive, Leeds LS8 1 EF, if you are looking 
(for a particular application. 1 

i * Tape loader from E,inca Products should help you LOAD 
and SAVE programs when using the ZX81. The ZX Tapeloader 
filters and stabilises the signals in both directions, providing a 
signal perfectly matched for the computer. The unit also incor¬ 
porates an audio output indicator and signal amplifier to enable 
I you to correct the input signal. 1 

I • The MX-8 gives the ZX81 two functions controlled by on-| 
board switch: storage of up to 10 programs to a total of 6K 
plus 6K of extra RAM. Software in a 2K EPROM provides a I 
monitor for system status. £44.90 from Micro-Z. 
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In 


Brief 


• The Time Controller from Glanmire Electronics is a battery 
backed real time clock. The time Controller has eight program¬ 
mable inputs and eight programmable outputs. 

With its own built-in program, in PROM, only a single instruc¬ 
tion is necessary to read or write the month, day, date, hours, 
minutes or seconds. There is also an extension connector 
would you wish to add other peripherals onto the board. 

Applications for this device include electronic diary with 
alarm, home control, burglar alarm, sound effects and process 
control. 

The prices of this device are £34.50 for the ZX81 version 
and £38.50 for the Spectrum model. 

• The USP-232D card is a dual channel serial interface using 
Z80-DART processor. Includes software for LUST and LPRINT 
and dumb terminal emulator and a 56-page manual. USP-I/O, a 
general purposes parallel interface, provides 1 6 output or input 
lines for uses such as plotters, music synthesisers, digital- 
analogue-digital converters, printers. Further cards also 
available, along with expansion bus. USP-232D £34.50. USP- 
I/O £29.90 from U-Microcomputers. 

• The Orme Electronics EPROM Card for the ZX Spectrum can 
be used to provide more facilities for BASIC programs. With the 
EPROM fitted in the Spectrum's ROM space you have 1 0 extra 
routines for re-numbering, editing, character manoeuvering and 
variable dumping. Designated EROM 1, the device is priced at 
£9.95. 

• The RAMLOCK Kit Adapt Electronics is a high quality, gold 
plated male connector which replaces the computer connector, 
and a mechanical clamping device, the RAM pack is clamped to 
the computer securely. No drilling, soldering or special tools are 
required to carry out this modification. Suitable for connection 
to most popular RAM packs, the RAMLOK kit is priced at 
£7.50. 

There are also a series of RAMLOK II adaptors which stop 
the 'RAM pack wobble' syndrome and provide an improved 
quality edge connector for the computer. This kit is available for 
the Spectrum and the ZX81 and is priced between £2.50 and 
£6, depending on the machine and what modifications you 
wish to make. 

• The MUKBUS plugs into the rear edge connector to give a 
six-slot motherboard to use the range of Microtext interfaces, 
including a prototyping card. A power supply powers the 
MUKBUS Card Frame System together with interfaces. Spec¬ 
trum and two micro floppy disc drives. Cards include floppy 
disc, RS-232/Centronics, 80-column video, 64K page mapped 
memory and bar code reader interfaces. Untested. MUKBUS 
Card Frame £59.95. Power supply £39.95 from Microtext. 

• The High Resolution Graphics Pack for the ZX81 contains a 2K 
EPROM holding the hi-res BASIC monitor to control a 256 by 1 92 
pixel screen, with every pixel accessible. Commands like PAGE, 
PLOT and SCROLL can be used to define characters, draw and 
plot. There is also a complete lower-case character set for word 
processing — but you would be well advised to buy an extension 
keyboard to see this feature. Compatible with ZX Printer. Schools 
discount £38.95 from Digital Integration. 

Monicron from MacQuillan Electronics has been designed to 
assist users by providing a convenient, consistent means of 
loading and saving programs on tape, the Monicron is priced at 
£15.95. 

The Spectrum model has a built-in amplifier, while both ZX81 
and Spectrum models feature a power on/off switch. All functions 
are performed without the need to disconnect or swap plugs. The 
internal, high quality components are contained in a purpose-built, 
injection moulded case to form a small, compact unit. 

Also available is an 'enhanced' Spectrum model containing a 2 
Watt amplifier and external socket for connecting a larger, audio 
type speaker. The price for the 'enhanced' model is £ 1 6.7 5. 

For further information contact MacQuillan Electronics. 



storage and 
display 


Lately some of the more 
sophisticated suppliers have 
realised the potential of the 
Spectrum and how it is possible 
to make use of some of the high 
quality peripherals via a suitable 
interface. 

As a general rule it is always 
worth buying the best you can 
afford especialy if it is a standard 
unit. The benefit becomes ob¬ 
vious if and when you upgrade 
to another computer. A disk 
drive system may cost 
£200.00 -l- but it will also work 
on a BBC or similar, whereas a 
microdrive — noway. 

The Spectrum was designed 
to work on a domestic TV. This 
is fine for relatively short sess- 
sion, arcade games etc. but if 
you do any lengthy computing 
or want to use Tasword II and 
it's 64 characters per line format 
for any length of time, be ready 
for the headaches! 

Some TV's are better than 
others of course, but most seem 
to wander off channel at times 
and the colour crawl can be ir¬ 
ritating. 

ADAPT ELECTRONICS are a 

company who work away quie- 
ty producing clever devices aim¬ 
ed at the serious user and at 
reasonable prices. One of their 
earlier inventions was the 
RAMIock kit for the ZX81, now 
I've never seen one but a reader 
reviewed one and it sounded 
very effective. 

Next they wrote to inform us 
of a video adaptor to convert 
Spectrums TV output to a com¬ 
posite signal suitable for a BW 
monitor. This came in the form 
of a lead/plug which plugged in¬ 
to the TV socket of the Spec¬ 
trum . At £ 2.7 5 this was a great 
boon for business users as the 
display, naturally, is far clearer, 
causes less eyestrain and even 
64 characters per line seem 
reasonable. 

And now they have produced 
a FULL RGB colour monitor in¬ 
terface. This unit is a little larger 
and fits onto the port at the 
back, in the usual fashion. 

At the time of writing Adapt 
have not yet finalised the 


packaging of the unit. The sam¬ 
ple they sent was a dead ended 
unit with a full port connector, 
but they are considering a ZX81 
type (shortened) connector 
which would make it compatible 
with Interface II and/or adding a 
through connector. Only time 
will tell how it ends up, but 
whatever they do I'm sure it'll 
work as well as the sample sup¬ 
plied! 

It is actually startling to see 
the quality of the output of a 
Spectrum on a monitor. I con¬ 
tacted Opus who supply JVC 
monitors at the cheapest price 
I've seen, they were ahead of 
me. "Oh yes, we've seen it, j 
very impressive." So are their j 
monitors, £229.95 for the 
medium resolution version 
which is more than adequate for 
the Spectrum of £299.95 for 
the high resolution monitor that 
is specially adapted to suit the 
QL's 85 character per line out¬ 
put. Both these are very good 
value for money and as I said, I 
should you later decide to I 
upgrade. . . 

All I can say is that for clarity, I 
colour separation and definition, I 
once you've seen the display on j 
a monitor you'll never go back to I 
a TV! The RGB interface costs I 
£39.95 for Adapt Electronics I 
and Opus Supplies can be con- I 
tacted at 158 Camberwell Rd. I 
London SE5 0 EE, 01 701 I 
8668 . 

Tape storage is still by far the K 
most popular form of program I 
storage and there are many I 
recorders on the market which ] 
bear the cryptic message "Com- 
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wordprocessor and card file pro- 
grams on the market, and 
Games Designer and 3D Ant 
Attack on another, a very im¬ 
pressive game and utility. One 
tape is blank and the fourth con¬ 
tains the usual demo program 
plus a tape to Microdrive utility. 
This is useful but does not 
transfer all programs. 

The reliability of these units 
seems to be OK. I must admit t 
having some doubts as the first 
one I saw failed to work. 
However this one has performed 
perfectly with constant use for 
nearly a month now. Obviously 
it will take a period of many 
months before I can say with 
conviction that this is a realiable 
storage medium. 

In my opinion this package 
represents good value for 
money at £99.95. 

Transform Ltd. 41 Keats 
House, Porchester Mead, 
Beckenham, Kent, can provide 
you with a very nice black case 
in which to keep those elusive 
microdrive tapes. A very good 
ideas as they're too expensive 
to keep treading on. A box will 
hold ten, tidily and safely. A 
good idea. 

The WAFADRIVE from 
Rotronics looks very interesting 
at £ 129.95. A similar unit (In¬ 
terface I + two microdrives + 
Centronics interface) would 
cost around £ 1 85.00. This is an 
all in one twin loop tape drive 
with Centronics and RS232 
ports. Its appearance is very 
smart and it also has the advan¬ 
tage of using less expensive 
tape to the Microdrive ones, 
£3.95 compared to £4.95 an 
with 128K capacity! Plus a 
wordprocessor supplied on tape 
with each unit. The success of 
this will depend on how easy it is 
to transfer programs to its tapes 
and how many companies can 


be persuaded to provide soft¬ 
ware in this form. Meanwhile I'll 
get a full review of it for the next 
issue. 

And so on to their most 
universal of the storage 
systems, floppy discs. 

Although rumours of such 
controlling interfaces have been 
around for a while it has only 
been recently that I have been 
able to actually use one for any 
length of time. This is, of course, 
the interface from Technology 
Research Ltd. of Staines. Hav¬ 
ing used it for around two 
months now it still functions 
perfectly and I would dread to go 
back to a cassette based 
system. 

The Viglen Drive I am using 
with it has also performed like a 
dream and I wholeheartedly 
recommend this system to 
anyone who wants safe, effi¬ 
cient, fast and reliable storage. 
For full details see my article 
which should be lurking around 
in this issue somewhere. 

I noticed that Opus are adver¬ 
tising a disk drive system for the 
Spectrum and I'll try and get 
them to supply me with one for 
full assessment in a future issue. 
They are a respected company 
with a lot of experience so it 
should be worth considering. 

Thumell have developed a 
dedicated 3 inch disk drive com¬ 
plete with interface attached for 
£199.00. They sent one for 
review but it has just arrived and 
I won't be able to even unpack it 
in time for that press deadline. 

Still, it may be worth finding 
out more about it if you are look¬ 
ing for such a system and they 
are at Thurnell Electronics Ltd. 
Freepost, Cadishead, Man¬ 
chester, M30 6 DZ. In the mean¬ 
while I'll get a reviewer to give it 
a good try out and report in the | 
next issue. 


The Morwood Datacorder is 

a dedicated recorder, compact 
and lightweight. Slide controls 
are used and a monitor switch. 
The recorder can be used with 
the PSU supplied or operated by 
batteries, a low power warning 
light is provided if batteries are 
used. It costs £24.95 but if you 
want to use it with a ZX81 the a 
booster attachment is available 
for a further £3.00. 

I have tried it and it worked 
perfectly. Obtainable from 
Meow Micros 8, Newnham 
Close, Braintree, Essex CM7 
7 PR. 

In time for Christmas is 
Sinclair's own "Spectrum Ex¬ 
pansion System", this consists 
of the increasingly popular Inter¬ 
face I, one Microdrive, leads and 
a wallet containing four 
microdrive tapes. The tapes 
contain Tasword II and Master- 
file one, probably the best 


puter compatible" The fact that 
the Sinclair computers were 
designed as being compatible 
with the ordinary range of tape 
recorders makes you wonder. 

However, there are a couple 
of interesting ones worth your 
attention. The CHALLENGE 
SPRINT plus into the 
Spectrum's port and not the 
ear/mic socket. Challenge 
Research claim improved 
loading and saving and a four¬ 
fold increase in speed. They 
quote "a full 48K program will 
load or save in 7 5 secs instead 
of 5 mins." They are sending me 
one as soon as they have 
enough in stock, at the time of 
writing it hasn't appeared and 
their letter is dated 2 0.6.8 4. It is 
priced at £64.95. 

























SHOP WINDOW 


Addresses 

A 

Advanced Digital Systems, 9 
Bonchurch Road, Portsmouth, 
Hants. SO5 8 LA 
AGF Hardware, 26 Van Gogh 
Place, Bognor Regis, West 
Sussex P022 9 BY 
Addpac Electronics, 22 Watling 
Street East, Towcester, 
Northants NN12 7 AF 
Adaptors and Eliminators, 14 
Thames Street, Louth, Lines. 
Autoram, P.O. Box 147, 
Jeddah, Saudi Arabia 
Atari (UK), Atari House, Railway 
Terrace, Slough, Berks SL2 5 BZ 
Steven Adams, 1 Leswin Road, 
London N1 6 7 NL 
Audio Computers, 87 
Bournemouth Park Road, 
Southend, Essex. 



Basicare, 12 Rickett Street, 

London SW6 1 RU 

Bi-Pak, P.O. Box6, Ware, Herts. 


Dean Electronics, Glendale 
Park, Fernbank Road, Ascot, 
Berks. SL5 8JB 

Digital Integration, 22 Ash 
Church Road, Aldershot, Hants 
GUI2 6LX 

Delta Research, 15 Church 
Street, Basingstoke, Hatns. 
RG21 1 QG 

Data-assette, 44 Shroton 
Street, London NW1 
DCP Microdevelopment, 2 
Station Close, Lingwood, 
Norwood NR1 3 4 AX 


E 


E.E.C., Whitehouse Close, 
Chalfont St Peter, Bucks. SL9 
ODA 

Euroelectronics, Monteller 
Street, Retreat, Cheltenham 
Electrotech, 2 Heath Close, 
Winston Hill, Luton, Beds 
East London Robotics, Gate 11, 
Royal Albert Docks, London 
El 6 

Elinca Products, Lyon Works, 
Capel Street, Sheffield, South 
Yorks 

EPROM Se rvices, 3 
Wedgewood Drive, Leeds LS8 
1 EF 


C 

Camel (Cambridge 

Microelectronics), 1 Milton 
Road, Cambridge CB4 1 UY 
Cobra Technology, 378 
Caldeonian Road, London N1 
LDY 

Computerlock, 2 Wychperry 
Road, Haywards Heath, West 
Sussex RH1 6 1 HJ 
Computer Keyboards, Glendale 
Park, Firmbank Road, Ascot, 
Berks. 

Consumer Electronics, 
Failsworth, Manchester M35 
OHS 

Colne Electronics, 1 Station 
Road, Twickenham, Middx 
TW1 4LL 

Computer Cases, 4A Waters 
Edge, 148 Wellesley Road, 
Chiswick, London 
Currah, Greythorp Industrial 
Estate, Hartlepool, Cleveland 
TS25 2 DF 

Cheetah Marketing, 359 The 
Strand, London WC2 
Compusound, 32 Langley 
Close, Redditch, Worcs. B98 
OET 

Ricky Caplan, 87 Granville Park, 
Lewisham, London SE1 3 7 DW 
E.R. Cameron 8- Son, H/O 9 The 
Vineries, Enfield, Middx. EN1 
3 DQ 



dk'Tronics, 23 Sussex Road, 
Gorleston, Great Yarmouth, 
Norfolk 


F 

Fountain Computers, Darvill 
Road, Ropley, Alresford, Hants. 
F.B. Tronics, Unit 2, Park Brook 
Industrial Estate, Park Street, 
Lye, Stourbridge, West 
Midlands DY9 8SS 
Filesixty, 25 Chippenham 
Mews, London W9 2 AN 
D. Fritsch, 2 Station Road, 
Thelwall, Cheshire 
Peter Furlong, Unit 5S, South 
Coast Road, Industrial Estate, 
Peacehaven, East Sussex BN9 
8 NA 

Fuller Micro Systems, 71 Dale 
Street, Liverpool 2 
Fox Electronics, 1412 Abbey 
Road, Basingstoke, Hants 

G 

Glanmire Electronics, Westley 
House, Trinity Avenue, Bush Hill 
Park, Enfield, Middx. EN1 1 PH 



David Husband, 2 Gorleston 
Road, Banksome, Poole, Dorset 
BH1 2 1 NW 

Hypnotech, 3 West Vale, 
Neston, South Wirral L64 9SE 
H & K Supplies, 322 Guildford 
Road, Bisley, Surrey GU24 9 AD 
Hawnt Electronics, Firswood 
Road, Birmingham B33 OTQ 
Hilderbay, 8/10 Parkway, 
London NW1 7 AA 


I 

Indescomp. P. Castellana, 179, 
I. Madrid 16 (phone 010 34 
279 31 05) 

J 

JRS Software, 19 Wayside 
Avenue, Worthing S024 OBW 



Kalenia Wood Products, 4/6 
Auckland Street, Burslem, 
Stoke-on-Trent ST6 2 AX 
Kelwood Computer Cases, 
Downs Row, Moorgate, 
Rotherham, South Yorks. S60 
2HD 

Kempston Micro Electronics, 
Unit 30, Singer Way, Woburn 
Road Industrial Estate, 
Kempston, Bedford MK42 7AF 



Micro Z, P.O. Box 83, Exeter, 
Devon EX4 7 AF 
Memotech, Station Lane, 
Witney, Oxon OX8 6 BX 
Microtext UK, Highland House, 
18-24 John Street, Luton, 
Beds. LU1 2JE 

Morex Peripherals, 2 Balliol 
Road, Caversham, Reading, 
Berks. 

MacQuillan Electronics, 72 
Mere Road, Wigston Magna, 
Leics. LE8 1 RL 

Micro Aids, Distribution Centre, 
Beech House, Hob Hey Lane, 
Culcheth, Warrington, Cheshjre 
WA3 4LN 

Micro Power, 8/8 A Regent 
Street, Chapel Allerton, Leeds 
LS7 4 PE 

Micronet 800, Scriptor Court, 
155 Farringdon Road, London 
EC1R3AD 

Memotech, Station Lane, 
Witney, Oxon OX8 6DX 
Midwich Computer Co, 
Rickinghall House, Rickinghall, 
Suffolk IP22 1 HH 

O 

Orme Electronics, 2 Barriper 
Road, Cambourne, Cornwall 
TR1 4 7QN 

P 

Print 'n' Plotter Products, 19 
Borough High Street, London 
SE1 9SE 

Protek Computing, 1 A Young 
Square, Brucefield Industrial 
Estate, Livingston, West 
Lothian 

PR Electronics, 124 Bretby 
Close, Doncaster, South Yorks 
DN4 6 EL 

Possum Controls, Middlegreen 


Road, Langley, Slough, Berks 
SL3 6 DF 

PH Scientific Products, 9 
Southfield, Welwyn Garden 
City, Herts. 

PSS,452 Stoney Stanton Road, 
Coventry CV6 5 DG 
Petron Electronics, Courtlands 
Road, Newton Abbot, Devon 
TQ12 2JA 


RD Labs, 20 Court Road Estate, 
Cwmbran, Gwent 
Ram Electronics, 106 Fleet 
Road, Fleet, Hants GUI 3 8 PA 


S 


William Stuart Systems, 
Quarley Down House, 
Cholderton, Salisbury, Wilts 
SP4 0D2 

Signpost, 166A Glynn Road, 
London E5 

Steatite Insulations, Hagley 
House, Hagley Road, 
Birmingham B1 6 8QW 
Softest, 10 Richmond Lane, 
Romsey, Hants. S05 8 LA 
Softeach, 25 College Road, 
Reading, Berks. RG6 1 QE 
Success Services, 154 High 
Street, Bloxwich, Walsall, West 
Midlands WS1 3 3 JT 
Stonechip Electronics, Unit 9, 
Brook Trading Estate, 
Deadbrook Lane, Aldershot, 
Hants. GUI 2 4XB 
Sinclair Research, Stanhope 
Road, Camberley, Surrey GUI 5 
3 PS 

Spirit Instruments, Heybridge, 
Maldon, Essex. 


T 


Timedata, 16 Hemmels, 
Laindon, Essex SSI 5 6 ED 
Tactile, Wraith, 32 Emfield, 
Kingswood, Bristol BS1 5 2SS 
Traffic Technology, PO Box 2, 
Warminster, Wilts. BA1 2 7QX 
Treetop Designs, 61 Widmore 
Road, Bromley, Kent 
Technology Research, 57| 
Brockley Rise, London SE23 


U 


U-Microcomputers, Winstanley 
Industrial Estate, Long Lane, 
Warrington, Cheshire WA2 8PR 


V 


Voltmace, Park Drive, Baldock, 
Herts. SG7 6EW 


Z 


Zeal Marketing, Vanguardl 
Trading Estate, Storforth Lane] 
Chesterfield S40 2TZ 
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HIRE SPECTRUM 
SOFTWARE 


OVER 280 different tapes for hire in¬ 
cluding ARCADE, ADVENTURE, BUS¬ 
INESS, EDUCATIONAL, etc -even an m/c 
Compiler. FREE 26 page catalogue. FREE 
newsletter, with hints, tips and our top 
tape chart. 

OVER 3000 tapes in stock, with up to 60 
copies of each title for fast service. All 
tapes sent by 1st class post. 

LOWEST PRICES - hire up to 3 tapes at a 
time, from 63p each for two weeks hire. 
(Plus p&p and VAT). European members 
welcome. 

Tapes for sale at DISCOUNT prices 

Telephone 01-661 9240 (9am - 5pm) or 
write for further details, or complete the 
coupon and JOIN TODAY -you’ve nothing 
to lose! 


SAVE £3.00!! 


For a limited period, we 
are offering HALF-PRICE 
membership to readers of 
this magazine. Join now, 
LIFE membership is only 
£3.00 (normally £6.00). 


SWOP SHOP 


A new service from N.S.L. 
SWOP your unwanted 
tapes with tapes from 
other members for a small 
handling charge of only 
60p (plus p&p and VAT) 


42 Harefield Avenue, Cheam, Surrey SM2 7NE. 

lenclosecheque/postalorder for £3.00 forLIFE membership. Please rush 

my membership kit to me. If, within 28 days, I’m not delighted with your 
service you II refund my membership fee.. 

Name_ 


Address^ 


. ZX12 


Wizard Soffi/i/are 



SPECTRUM CRICKET — 48K 5.45 

Play either test match or limited over cricket. Select your 
teams from the 6 available or choose your own players. 

Enjoy all the features of a real game of cricket including 
three types of bowler delivering a variety of balls, batsmen 
running between the wickets, umpires making appropriate 
signals and many more. 72 field positions available. Score 
board continually updated during game. Good moving 
graphics. Game save facility. 

ALL MACHINE CODE ARCADE GAMES 

BUGS - 48K £5 95 

A shck and addictive multiple page arcade game. Manipulate BUGS around 
he boards and cables inside the computer but watch out for the demon 
hardware bugs or you will be fried. 

MR. GULP — 48K NEW RELEASE £5 45 

MR. GULP is a compulsive cookie eater with an insatiable appetite which is 
just as well, since he has twenty different rooms of cookies to qet throuah 
Beware of the whirling atoms, the alarm clocks, the robots and the war 
machines and . . . many others that you will have to discover for yourself. 

MEGATRON — 16K/48K NEW RELEASE £5 45 

Three all-action games; keep on running with MEGATRON, keep on 
driving with R.P.M. 5000, keep on playing with BLIP — the ball game 
MOON DEFENDERS - 48MEW RELEASE £5.45 

A competitive game for 1 or 2 players. Manoeuvre your spaceship to shoot 
down the various fleets of MOON DEFENDERS and their mother ships. The 
levels S progressively more as y°u work your way through the 10 

Also available: 

TIME PORT 1 £6.95 EVICTOR £5.45 FRUITA £4.95 
All prices inclusive, mail order, cheque or postal orders to: 

WIZARD SOFTWARE, DEPT. ZX, P.O. BOX 23 
DUNFIRMLINE, FIFE KY11 5RW 

Send large S.A.E. (7in. x 5in.) for full program catalogue. Selected titles now 
available on microdrive cartridge. Royalties paid for machine code 
SPECTRUM software. 


COPIES IN 
5 OP£R6 
Packag-ung 

TH£ PAicE 
REVOLUTION 
IS H£fU! 






AT LAST 
f\u AoveNTiMe 
HAT'* FUN 

To play 


THEY SAY THE WORLD WILL 
DIE in FIRE and ICE 


i^m0OiAttf Q£liv0*y 5env»cc 
Co. SfNO OS OftOEfl. MoMOftY 
vc ACoeoc moNicy ruesorsY 
You AccitvC Pfioc-AAin WeONeSOiYY 1 



Yom o/i ms 


ELfCTRlc 50FTU/M£ 
/3 ClAAE/VDoa/ AD 

LOMOO/V 6.// /tfz 
TFl.OI - z*7 o»S g 
PtfU-ER. CNAUlftiaS 
WELCOME 



I! 



SPECIAL 
imODUTOPY 

PRICE -,jvsr 


2-fVf/ 




!semi fusion: 

I Would you like to transfer your Spectrum programs from 

| © MICRODRIVE TO MICRODRIVE © TAPE TO TAPE 
© TAPE TO MICRODRIVE © MICRODRIVE TO TAPE 


| ZX Spectrum 

□□□□□□□□□□ 
□□□□□ODDDD, 
□□□□□□□□□[ 


; EX P RE S S is the most comprehensive package of four m/c 
utilities for transferring Spectrum programs. They are user-friendly 
simple to use, reliable & very efficient. They will enable you to transfer i 
any kind of programs up to the full 48.0k length. TAPE TO MICRODRIVE 
k 1 k d a ^°™ tlcal| Y 'f necessary, modify, re-structure & relocate 1 
both BASIC and m/c to RUN from microdrives. 

TRANS-EXPRESS is an essential microdrive companion and an 
invaluable software back-up utility. 

You can buy each of the four programs separately for £ 5 50 or 
TAPE TO MICRODRIVE & MICRODRIVE TO MICRODRIVE for £ 750 or 
an entire package of all four programs on one tape for £ 9.95 or 
on a microdrive cartridge for £ 14.95 only. 


M DRIVE TO M'DRIVE 


Please send me a copy of TRANS-EXPRESS ©©©© 

I enclose cheque/PO for , c „ , 

^ w u .(European orders please add£l.overseas £2) 

Name/Address 


v Please tick 
' where applicable 


ZX 


6#HA^~riC 113 Melrose Ave, London NW2 
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SPECTRUM GAMES 


Maze-type games are probably 
among the easiest of arcade 
games to write in BASIC and 
they are often the starting point 
in the programming career of 
many a Spectrum owner. 
However, no-one wants to play 
yet another version of PAC- 
MAN, so the art of construction 
is not so much in the code itself, 
but in giving the game some 
type of variation on the standard 
maze idea. 

Here then are three examples 
which give a twist to the maze 
theme. They are all reasonably 
short programs, written entirely 
in BASIC, and so they may be 
analysed, modified, torn apart 
and otherwise "given the 
works" by Spectrum users. 

So, how about the vertical 
maze tucked inside a pyramid, 
the maze which has invisible 
walls, and the maze disguised as 
a peaceful looking stretch of 
sea? The choice is yours... read 
on. 



Maze One: 
Pharoah’s Tomb 


The great Pyramid of Cheops 
was built in Lower Egypt by the 
Pharoah Khufu at around 2600 
BC during the time of the IV 
Dynasty of the Egyptian 
Kingdom. As far as is known the 
Great Pyramid was first re¬ 
entered by one Abdullah Al 
Mamum in AD 820, and he 
found the King's Chamber to be 
undisturbed yet lacking its most 
important possession: the mum¬ 
my of the pharoah Khufu 
himself. The main chamber, 
ante chamber and galleries were 
reported to be completely 
devoid of mummies, skeletons 
or any human remains what¬ 
soever. 

Such is the mystery of the 
Tomb of King Cheops and there 
must be many a good computer 


game that can be modelled on a 
scenario based around the 
events of 2600 BC. While 
Egyptologists argue over the 
case of the missing mummy, 
you might like to try this pro¬ 
gram which should not be ex¬ 
pected to throw any light on the 
subject whatsoever! 

The screen is laid out to 
represent some of the pyramid's 
two and a half million limestone 
blocks and has an entrance, the 
King's Chamber (Tomb), the 
astronomical observation shaft 
and numerous galleries. You, 
the player, are a disloyal pall¬ 
bearer who wishes to flee the 
pyramid before the stone¬ 
masons (the computer) blcok 
the galleries with sand. A race 
against time. A simple display 
showing how many yards of 
gallery have been blocked by 
sand records of your progress as 
you flee. The game ends either 
when you have escaped (boo) or 
when all the galleries have been 
blocked (hurray). Egyptian ball- 
bearers were supposed to stay 
with their mummified King. As 
far as the program is concerned 
the odds are in favour of the 
player, so if you find yourself en¬ 
tombed, blame your slow reac¬ 
tion time! Your movement is by 
keys 5,6,7,8, the cursor keys. 

The screen is drawn up using 
simple methods. PRINT ATing 
low resolution blocks puts in the 
main colour (lines 913, 930, 
1 000). Next the pyramids go in 
using ever-shortening horizontal 
lines (line 8000) and the sun is 
of course a series of concentric 
circles (line 951). The pyramid 
galleries are plotted by reference 
to their row-column co¬ 
ordinates held in DATA lines 
700 1 -7004. These co¬ 
ordinates, together with the co¬ 
ordinates of the stonemason's 
intended course are worked out 
on graph paper before the pro¬ 
gram is written, and farfrom be¬ 
ing a chore, this is quite fun to 
do. You can have any number of 
maze-shapes within your 
pyramid simply by writing new 
DATA lines and MERGING them 
onto the main program. 

The stonemason is mapped 
onto the screen by code at line 
2020 , his intended path being 


read from line 7001. He is slow¬ 
ed down in two ways, and you 
may wish to change the code to 
speed him up a bit. A straight¬ 
forward PAUSE in line 2060 
checks his speed and the deci¬ 
sion in line 2017 determines 
whether he should move at all on 
the current pass of the program 
loop. 


The pall-bearer is moved by 
decoding the keyboard (lines 
2045,2104-2108)and PRINT 
ATing by line 2204. A quick 
look-ahead to the intended new 
position establishes whether it is 
a valid space with ATTR code 
63 or an invalid wall with ATTR 
code 57. (Line 2202). 

Happy pall-bearing! 


890 POKE 23561,255: REM hold do 
wn time 

891 POKE 23562,255: REM repeat 
time 

899 LET u=2: LET v=0: REM speed 
advantage -for player 

900 BORDER 7: PAPER 7: CLS : PR 
INT AT 17,05 INK 0|"PHAROAH’S TO 
MB" 

901 PRINT AT 18,05 INK 05"Choos 
e a number 1-9" 

902 PRINT AT 19,05 INK 05"The 1 
ow numbers give high speeds” 

903 PAUSE 0: LET k*=INKEY* 

90- 1 IF CODE <k*)<49 OR CODE (k* 
)>57 THEN GO TO 903 

910 LET -f = ( ( (CODE ( k*) ) - 48 ) * 10) 
9 

911 PRINT AT 21,05 INK 0;"Pleas 
e wait" 

913 REM Draw sky 

91- 1 FOR r=0 TO 8 
916 FOR c=0 TO 31 

918 PRINT AT r,c5 PAPER 55" " 

920 NEXT c: NEXT r 

930 REM draw sand 

932 FOR r=9 TO 15 

934 FOR c=0 TO 31 

936 PRINT AT r,c5 PAPER 65" " 

938 NEXT c 

940 NEXT r 

950 REM draw sun 

951 FOR r=l TO 12 

952 INK 6: CIRCLE 216,153,r 

953 NEXT r 

954 INK 0 

984 REM Set up usr chars 

985 FOR m=144 TO 146 

986 FOR n=0 TO 7 


a 


Amazing games 


Richard Sargent gives us a few tips on 
how to puzzle and confuse, wantage 
will never be the same! 
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SPECTRUM GAMES 



987 READ r! POKE USR CHR* <m)+n 
i r 

988 NEXT n 

989 NEXT n 

990 RESTORE 7001 
1000 REM draw pyramid 

1004 FOR r=20 TO 16 STEP -1 

1005 FOR c=0 TO 31 

1006 PRINT AT r,c; INK 0; 

1007 NEXT c 

1008 NEXT r 

1009 LET x=0: LET y=48: LET L=25 
5: LET s=176 

1010 GO SUB 8000 

1011 LET x=0: LET y=96: LET L=32 
■ let 5=113: GO SUB 8000 

1012 LET x=224: LET y=104: LET L 

=16: LET s=113: GO SUB 8000 

1020 REM draw tomb 

1021 PRINT AT 10,15? INK 7; " ■; 

INK 0;CHR* 144; INK 7;■ ■ 

1022 PRINT AT 11,15; INK 7;- »; 

INK 0;CHR* 145; INK 7;" ” 

1024 REM 

1026 REM plot main gallery 

1028 FOR i=l TO 72 

1030 READ r,c 

1032 PRINT AT r,c; INK 7 }" ■ 

1034 NEXT i 


Kt.Fi dummy 


1036 REM plot escape gallery 
1038 FOR i=l TO 31 


1040 READ r,c 


INK 


1042 PRINT AT r,c; 

1044 NEXT i 

1046 REM cul de sacs 

1048 FOR i=l TO 18 

1050 READ r,c: PRINT AT r,c; INK 
7; - " 

1052 NEXT i 

1054 PRINT AT 11,15;CHR* 146 
1056 PRINT AT 15,31;CHR* 146 
2000 LET a=l1: LET b=15: REM man 
s co ordinates 

2002 PRINT AT 21,0; INK 0;"Galle 
ries now blocked ==* 

2003 PRINT AT 21,29; INK 0;"yds" 

2004 LET m=0 
2009 RESTORE 7001 


2010 READ r,c 


2015 RESTORE 7001 

2016 BEEP 3,6 

2017 LET v=v-i: IF v<=0 THEN 
T v=65000 

2018 IF v/u-INT (v/u)>0 THEN 
TO 2045 

2020 PRINT AT r,c; INK 6;"B" 

2021 LET m=m+2 

2022 PRINT AT 21,25; INK 0;m 

2030 READ r,c 

2031 IF r=99 THEN GO TO 4000 
2040 PRINT AT r,c; INK 0;CHRC 14 
6 

2045 LET k«=INKEY* 

2050 IF k*<>*" THEN GO TO 2080 
2060 PAUSE f 
2070 GO TO 20 20 

2100 LET d=a: LET e=b: REM save 
position 

2103 IF k*="0" 

2104 IF k*="5" 

2105 IF k*=■ 6 " 

2106 IF k*=■7 * 

2107 IF k*=■8* 

2108 IF k*<*5" 

2109 IF k*>"8* 

2200 REM test -for valid move 
2202 IF ATTR (a,b)<>63 THEN GO 
TO 2230 

2204 PRINT AT d,e; INK 7 ," * 

2206 PRINT AT a,b; INK 0;CHR* 14 


THEN 

GO 

TO 9999 

THEN 

LET 

b=b-l 

THEN 

LET 

a=a+l 

THEN 

LET 

a=a-1 

THEN 

LET 

b=b +1 

THEN 

GO 

TO 2020 

THEN 

GO 

TO 2020 


GO TO 3000: RE 


2208 IF a=l THEN 
M you’ve won 
2210 GO TO 20 17 
2230 LET a=d: LET b=e 
2242 GO TO 2017 

3000 PRINT AT 0 , 0 ; "You’ve won' 


mi 















This design looks like the plan- 
view of a hedge maze that you 
often find in the grounds of 
Stately Homes. The trouble is 
that by means fair and foul the 


hedges have been made invisi¬ 
ble, and you can only see the en¬ 
trance and central patio. There is 
treasure at the centre of the 

maze and a guardian who 

patrols the pathways. Naturally, 
it is your task to steer a small 
person towards the treasure 
without causing him to be crush¬ 
ed by the wandering guardian. 
Watch that guardian carefully: 
you might be able to memorise 
the twists and turns in the 

pathways that lead to the 

treasure. 

The player's movements are 


plotted in a manner similar to 
that used in PHAROAH'STOMB 
but the maze is constructed in a 
different manner. Lines 515, 
518 & 520 PLOT down col¬ 
umns and lines 540 & 550 
PLOT across rows: a DATA 
statement is still used but not 
every single row/column co¬ 
ordinate is specified. Can you 
work out how the PLOTS are 
made? 

The guardian follows a set 
pattern of travel but does not 
follow row/column co¬ 
ordinates. Instead he proceeds 
in a straight path and turns right 


whenever he meets a wall. By a 
careful design of the maze he is 
made to follow about 90% of 
the pathways and never gets! 
trapped in a cul-de-sac. 

The games ends when your I 
man reaches the treasure or I 
when he is trampled by the guar¬ 
dian. A record of his moves 
around the maze tells you howl 
efficiently you are guiding him. I 

The maze print-out is achiev-f 
ed by pressing C (for cheat)! 
which makes the maze walls 
visible. Slow coaches like 
myself can only play the game in l 
this mode anyway! 


BEEP 3,6: GO TO 9999 
4000 PRINT AT 1,145 PAPER 65 INK 
05CHR* 146 

4002 PRINT AT 0,0;"You’ve lost": 
BEEP 3,-2: GO TO 9999 

7000 DATA 0,0,24,60,126,126,126, 
126,126,60,60,60,24,24,24,0,0,24 
,126,24,24,36,102,0: REM data to 

r usr chars-Main traj table -f 

olows 

7001 DATA 15,31,15,30,15,29,15,2 
8,15,27,15,26,15,25,16,25,17,25, 

18.25.18.24.18.23.18.22.18.21.18 
,20,17,20,16,20,16,19,16,18,16,1 

7.16.16.16.15.17.15.18.15.19.15, 

19.14.19.13.19.12.19.11.19.10.18 
,10,17,10,17,11,17,12,17,13,16,1 

3.15.13.14.13.13.13.13.14.13.15, 

13.16.13.17.13.18.13.19.12.19.11 
,19,10,19,9,19,8,19,8,18,8,17,8, 

16.8.15.8.14.8.13.8.12.7.12.6.12 
,6,13,6,14,6,15,6,16,5,16,5,17,4 
,17,3,17,3,16,3,15,3,14,2,14,1,1 
4,99 

7002 REM escape table 

7003 DATA 17,9,17,8,17,7,17,6,17 
,5,17,4,16,4,15,4,15,5,15,6,14,6 
, 13,6,12,6,12,7,12,8,12,9,12,10, 
12,11,11,11,11,12,11,13,11,14,11 
,20,11,21,11,22,11,23,11,24,11,2 
5,12,25,13,25,14,25 

7004 REM cul de sac table 

7005 DATA 19,25,18,6,19,6,11,8,1 
0,8,10,9,9,9,9,10,8,10,10,22*9,2 

2,9,21,8,21,7,21,7,20,6,20,6,19, 
5, 19 

7006 REM 

7049 GO TO 9999 

7050 STOP 

8000 PLOT x,y: DRAW 0+L,0 

8010 LET x=x+l: LET y=y+l: LET L 

=L-2 

8030 IP y=s THEN RETURN 
8050 GO TO 8000 

9999 PAUSE 0: PAPER 7: CLS : POK 
E 23561,35: POKE 23562,5: STOP 


5 REM THE INVISIBLE MAZE 

10 LET A=6: LET Z=0: LET P=l: 
LET M=0 

12 POKE 23561,255: POKE 23562, 
255 

50 BORDER 6: PAPER 7: INK 7: C 
LS 

102 DATA 0,0,31,2,10,19,2,21,24 
,3,5,6,3,24,25,4,16,17,5,3,4,5,9 
,14,5,17,18,5,24,25,7,3,4,7,9,11 
,7,17,18,7,20,22,7,24,25,8,18,19 
,9,4,5,12,16,22,12,24,25,14,10,1 
1,14,16,20,14,28,30,16,9,14,16,1 

6.20.17.2.4.17.9.14.17.17.19.19, 
2,31,13,13,14,11,19,20,14,24,25, 
0,0,99 

104 DATA 0,0,19,2,2,5,7,2,11,13 
,2,16,5,6,16,2,7,5,16,7,17,12,9, 

13.13.10.14.9.11.11.7.18.8.8.19, 
9,9,21,11,7,22,11,1,27,5,7,27,10 
,16,27,18,1,29,2,4,29,8,10,29,17 
,1,31,18,12,4,13,16,23,17,15,24, 
16,16,25,17,8,24,9,0,0,99 

106 DATA 2,4,4,4,4,11,4,14,4,19 
,4,21,5,20,5,22,7,13,8,9,8,12,9, 
19,9,25,10,3,10,9,11,5,12,12,12, 
27,14,22,15,4,16,22,2,8,13,3,14, 
14,11,25,0,99 

107 DATA 0,24,126,24,24,36,102, 
0,255,231,195,195,195,231,195,25 
5 

200 PRINT ; INK 05AT 20,3;"Welc 
one to the invisible maze";AT 21 
,3;"Please wait." 

201 LET 1=4: LET W=32: GO SUB 5 
15 

202 PRINT AT 20,2J INK 4;"B"5AT 

21,05 "BBI-JAT 20,0 5 "■"» AT 20,1; 

INK 05CHR* 144 

209 FOR C=144 TO 145 

210 FOR N=0 TO 7: READ R: POKE 
USR CHR$ <C)+N,R: NEXT N: NEXT C 

401 PRINT PAPER 7; INK 25 AT 9, 
14; "B" 5 AT 9,165 "B-JAT 10,13; "B" 5 
AT 10,165 "BB" 5 AT 11,i45 "B" 5 AT 11 
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SPECTRUM GAMES 


,16;*■* 

402 PRINT AT 10,15; INK 0JCHR* 
144: PRINT ;AT 10,14; INK 2fCHR* 
145: LET Rl=10: LET Cl=15 
406 PRINT ; INK 0;AT 21,3;'Pres 
5 any key to continue.": PAUSE 0 
408 PRINT AT 20,3; INK 0;"The g 
uardian of the treasure *;AT 21, 
3»"is about to take exercise.": 
PAUSE 100 

410 LET 1=4: LET W=32: LET P=l: 
GO SUB 9050 

412 PRINT J INK 0;AT 20,3;"You 
may now attept to rescue";AT 21, 
35"the treasure. Moves made 0 " 
: BEEP 6,3 

413 LET R2=20: LET C2=l: LET P= 
l: LET A=6 

414 REM *********************** 

420 GO SUB 900 

421 IF Z=2 THEN GO TO 480 

422 LET SC=C2: LET SR=R2 

423 LET k*=INKEY»: IF k*="C" OR 
k*="c" THEN LET 1=4: LET W=143 

: PRINT ; INK 4;at 18,14;"*";at 
18,7;"»";AT 5,8;"B": GO SUB 515 

424 IF k*="0" THEN GO TO 9999 

425 IF k*=*5" THEN LET C2=C2-1 

426 IF k*="6" THEN LET R2=R2+1 

427 IF k*="7" THEN LET R2=R2-1 

428 IF k*=*8* THEN LET C2=C2+1 

429 IF k*<"5" OR k*>"8" OR k*= " 
" THEN GO TO 420 

430 LET M=M+l: PRINT AT 21,29; 
INK 0;M 

431 IF R2=10 AND C2=15 THEN PR 
INT AT 10,15;CHR* 144;AT 11,15;* 

*: GO TO 460: REM WON 

432 IF R2=7 AND (C2=14 OR C2=15 
OR C2=16) THEN PRINT AT 8,15; 

INK 2;”■* 

433 IF ATTR <R2,C2)=63 THEN PR 
INT AT R2,C2; INK 0;CHR* 144: PR 
INT AT SR, SC;" ": GO TO 420 

434 IF CODE (SCREEN* (R2,C2)>=0 
THEN GO TO 480: REM LOST 

436 LET C2=SC: LET R2=SR: PRINT 
AT R2,C2; INK 0;CHR* 144: GO TO 
420 

459 REM WON 

460 PRINT ; INK 0;AT 20,35"YOU 

HAVE GAINED THE TREASURE";AT 21, 
3; "Will you try again? Y/N " 

461 PRINT ; INK 05 FLASH 1;AT R 
2, C2,CHR* 144: PAUSE 200: GO TO 
9998 

479 REM LOST 

480 PRINT ; INK 0;AT 20,3;"YOU 

HAVE BEEN EATEN ! "}AT 21, 


3;"Will you try again? Y/N " 

5 FLASH 15 AT R1,C1;CHR* 1445 AT R 
2,C2;CHR* 144: PAUSE 200: PRINT 
; FLASH 0; INK 05 AT R2,C2;" ";AT 

R1,C1;CHR* 144: GO TO 9998 

514 REM MAZE ^RAWER 

515 RESTORE 100 

518 READ R,S,F: IF F=99 THEN G 
0 TO 540 

520 FOR C=S TO F: PRINT AT R,C; 
INK I;CHR* W: NEXT C: GO TO 518 
540 READ S,C,F: IF F=99 THEN G 
O TO 560 

550 FOR R=S TO F: PRINT AT R,C; 
INK I;CHR* W: NEXT R: GO TO 540 
560 READ R,C: IF C=99 THEN RET 
URN 

565 PRINT AT R,C; INK I;CHR* W: 
GO TO 560 
600 REM 

899 GO TO 8000 

900 REM MOVE ROBOT 

907 LET SR=Rl: LET SC=C1 

910 IF A=0 THEN LET R1=R1-1 

911 IF A=3 THEN LET C1=C1+1 

912 IF A=6 THEN LET R1=R1+1 

913 IF A=9 THEN LET C1=C1-1 
915 IF ATTR (R1,C1)=63 THEN PR 

INT AT SR,SC5" ";AT R1,C15 INK 0 
!CHR* 144: PAUSE P: RETURN 

917 IF CODE (SCREEN* (R1,C1))=0 
THEN LET Z=2: PRINT AT SR,SC;" 
": RETURN 

918 LET C1=SC: LET R1=SR 

920 IF A=9 THEN LET A=0: GO TO 
907 

922 LET A=A+3: GO TO 907 
2400 LET 1=0: LET W=32: GO SUB 5 
15 

7432 IF R2=10 AND C2=15 THEN PR 
INT AT 10,155 INK 0;CHR* 144: GO 
TO 460: REM WON 
8999 GO TO 9999 

9050 FOR N=1 TO 18: GO SUB 900 
9052 NEXT N: PRINT AT 18,7; INK 
I;CHR* W 

9054 FOR N=1 TO 95: GO SUB 900 

9056 NEXT N: PRINT AT 5,8; INK I 
5CHR* W}AT 18,14;CHR* W 

9057 FOR N=1 TO 97: GO SUB 900 

9058 NEXT N 

9062 PRINT AT 10,15; INK 0;CHR* 
144 

9064 RETURN 

9998 PAUSE 0: IF INKEY*="Y" OR I 
NKEY*=“y" THEN RESTORE 100: GO 
TO 1 

9999 POKE 23561,35: POKE 23562,5 
: BORDER 7: PAPER 7: INK 0 : CLS 
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SPECTRUM GAMES 


Maze three: 
Yacht Race 


In this final variation of the maze 
theme the "walls" are 
represented by wave-patterns 
and buoys and to change them 
causes your yacht to sink! The 
object of the game is to sail your 
yacht around the watery screen 
and berth it in the harbour before 
the computer's yacht manages 
to do likewise. There are a few 
small problems — the 
computer's yacht never hits a 
wave or a buoy (well it wouldn't 
would it?), and there are two 
other yachts in the vicinity 
which are liable to get in your 
way. It is a simple race against 
time and there is no need for 
scoring. 


Player movement is by the 
usual cursor control keys 
7,6,8,5 representing North, 
South, East and West and in ad¬ 
dition keys 1,2,3 8-4 are 
available for NE, NW, SE, SW. 

The maze of waves is 
generated randomly in this pro¬ 
gram (line 1 2) so the sea is a lit¬ 
tle different for every game you 
play and it is within the bounds 
of possibility that your yacht will 
be completely surrounded by 
waves. If that is the case you 
must conceed that game! The 
computer's yacht follows a set 
path in the same manner as the 
stonemason from PHAROAHS 
TOMB, and the reason why the 
yacht always avoids obstacles 
is that any random waves in the 
pathway are quickly removed at 
the start of the game. Now 
that's what I call cheating! 

A few changes can easily be 
made to this type of game. For 
example, a wake can be plotted 
behind the computer's yacht 
(just as sand was plotted behind 
the stonemason) and the course 
(DATA line 99) altered so that 
the yacht and its wake tries to 
head-off the player's yacht. 
Alternately the computer's 
yacht could be replaced by a se¬ 
cond player's yacht... and so on. 
Maze games are fun and can be 
a good way of practicing your 
BASIC. 



4,C4;CHR* 145 

40 FOR C=0 TO 31 

41 PRINT INK 45 AT 0,C5* 

21,c;NBXT C 

42 FOR R=i TO 20 

43 PRINT INK 4;AT R,05" 

R,315*■-: NEXT R 

44 PRINT 5 INK 2;AT 8,05*1 
5 AT 9,05"B"5AT 10,0; "H ■*5 AT 11 
,0'f m WT—V m , AT 12,05 "■" 5 AT 13,05"» 

I" 5 AT 14,05 ““ B “"5 INK 05AT 9, 
25" "5 AT 12,25" "5 INK 65AT 

9,15CHR* 1465 AT 12,l5CHR* 146 
46 PRINT 5 PAPER 45 AT 0,105"YA 

CHT RACE"5 AT 21,95 "GET SET- 

"5: BEEP 3,8! PRINT 5 PAPER 45 F 
LASH 15"GO" 

95 DATA 0,28,34,193,0,0,0,0,16 
,24,28,30,31,16,255,126,56,16,16 
,16,56,124,125,146 

99 DATA 3,28,4,27,5,26,5,25,6, 
24,7,23,7,22,8,21,7,20,6,19,7,18 
» 6,17,6,16,7,15,8,14,7,13,8,12,9 
,11,9,10,10,9,10,8,11,7,10,6,10, 

5.9.4.9.3.9.2.99.99 

100 DATA 9,21,9,20,8,18,8,17,8, 

13.9.13.9.9.9.8.9.7.99.99 

110 RESTORE 99 

111 LET R=2: LET C=29 

120 LET V=V-l: IF V<=0 THEN LE 


1 REM YACHT RACE 144=WAVES 
145=YACHT 146=BOUY 

2 LET P=i: POKE 23561,255: PO 
KE 23562,255 

3 BORDER 4: PAPER 1: INK 0: C 
LS 

5 FOR C=144 TO 146 

6 FOR N=0 TO 7: READ R: POKE 
USR CHR* (C)+N,R: NEXT N: NEXT C 

8 FOR N=1 TO 70 


T V=2000 

121 IF V/U-INT (V/U)>0 THEN GO 
TO 127 

122 PRINT AT R,C5 INK 75"-": RE 
AD R,C: IF R=99 THEN GO TO 260: 

REM COMP WINS 

123 IF ATTR <R,C)=13 THEN LET 

y=r: let x=c: go to 230 

124 PRINT AT R,C5 INK 65 CHR* 14 
5 


9 PRINT AT 1+INT <RND*20),1+I 
NT <RND*30)5 INK 75CHR* 1445CHR* 
144: NEXT N 

10 LET R2=19: LET C2=29: LET R 
3=2: LET C3=2: LET R4=19: LET C4 

=2 

11 FOR N=1 TO 10 

12 PRINT AT 1+INT <RND*20),l4l 
NT (RND*30); INK 7;CHR* 146: NEX 
T N 

13 LET U=10: LET V=2000 

14 READ R,C: IF C<99 THEN PRI 
NT AT R,C5" ": GO TO 14 

16 READ R,C: IF C<99 THEN PRI 
NT AT R,C 5 INK 75CHR* 144: GO TO 
16 

38 PRINT AT 2,295 INK 65CHR* 1 
45: PRINT AT R2,C25 INK 55CHR* 1 
455 INK 7 5 AT R3,C35CHR* 1455AT R 


127 LET Y=R3: LET X=C3: GO SUB 
5000: REM MOVE RANDOM YACHT1 

128 LET R3=Y: LET C3=X 

135 LET Y=R4: LET X=C4: GO SUB 
5000: REM MOVE RANDOM YACHT2 
140 LET R4=Y: LET C4=X 


150 LET KS=INKEY*: IF K*="" THE 
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N PAUSE p: GO TO 120 
160 IF k*=-0- THEN GO TO 9999 
170 IF £S<"1" OR kS>-8" OR k*=- 
- THEN GO TO 120 
180 LET N=VAL KS: LET X=C2: LET 


426 REM 

427 REM 

428 REM 
600 REM 

4999 REM MOVE RANDOM YACHT 


5000 LET sr=y: LET sc=x: LET N=1 
+ INT <RND*8): GO SUB 6000 
5002 IF ATTR <Y,X)=8 THEN PRINT 
AT Y,X; INK 75CHR* 145: PRINT A 
T SR,SC; INK 0|- •: RETURN 


Y=R2: LET SR=R2: LET SC=C2: GO 

SUB 6000 

5003 IF ATTR <Y,X> 
0 230 

= 13 

THEN 

GO T 

190 IF X=1 AND <Y=9 OR Y=12) TH 

EN GO TO 275: REM WON 

5004 LET X=SC: LET Y=SR: RETURN 
6000 REM ADJUST COORDINATES 

200 IF ATTR (Y,X)=8 THEN PRINT 

AT Y,X5 INK 55CHRS 145: PRINT A 

6001 IF N=4 THEN 

X=X+1 

LET 

Y=Y-1: 

LET 

T sr, sc; INK 0;" •: let R2=y: le 

T C2=X: GO TO 120 

6003 IF N=2 THEN 

X=X+1 

LET 

Y=Y+1: 

LET 

210 PRINT AT SR, sc;- " 

230 PRINT AT Y,X; FLASH 1; INK 

6004 IF N=1 THEN 

X=X-1 

LET 

Y=Y+1: 

LET 

75■*": BEEP 3,5 

260 PRINT 5 PAPER 45 AT 2^,l;"Y0 

6005 IF N=3 THEN 

X=X-1 

LET 

Y=Y-1: 

LET 

U’VE LOST. ";AT 9,25 PAPER 1; IN 

K 65CHRS 145 

6006 IF N=5 THEN 

6007 IF N=6 THEN 

LET 

LET 

X=X -1 

Y=Y 4 1 


270 PRINT 5 PAPER 4;AT 21,14;"A 
nother try? Y/N": GO TO 9998 

275 PRINT ; PAPER 4;AT 21,15"YO 

6008 IF N=8 THEN 

6009 IF N=7 THEN 

6010 RETURN 

LET 

LET 

X=X + 1 

Y=Y-1 


U’VE WON. ■: GO TO 270 

9998 PAUSE l: PAUSE 0 

: IF INKEYS 


=-y" OR INKEYS="Y" THEN RESTORE 
95: GO TO 1 

9999 POKE 23561,35: POKE 23562,5 
: PAUSE 0: BORDER 7: PAPER 7: IN 
K 0: CLS 


It’s easy to complain 
about advertisements. 
But which ones? 


Every week millions of advertisements appear in print, on posters or 
in the cinema. 

Most of them comply with the rules contained in the British Code of 
Advertising Practice. 

But some of them break the rules and warrant your complaints. 

If you’re not sure about which ones they are, however, drop us a line 
and well send you an abridged copy of the Advertising Code. 

Then, if an advertisement bothers you, you’ll be justified in * 
bothering us. m 

The Advertising Standards Authority, w 
If an advertisement is wrong, were here to put it right. 

ASA Ltd, Dept 2 Brook House, Torrington Place, London WC1E 7HN 
This space is donated in the interests of high standards of advertising. 
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software that 

hard to beat 



TASWORD TWO 


The Word Processor ♦ 

"Ifyou have been looking fora word 
processor, then look no further " 

CRASH June 1984 

"The number of on-screen prompts, 
together with the excellent manual, 
make it ideal - even for an absolute 
beginner." 

PERSONAL COMPUTER WORLD 
September 1983 
"Without doubt, the best utility I have 
reviewed for the Spectrum " 

HOME COMPUTING WEEKLY 
April 1984 

Your Spectrum becomes a professional 
standard word processor with 
TASWORD TWO. Sixty-four characters 
per line on the screen is just one of the 
many features of this versatile 
program. The cassette also contains 
TASWORD TWO TUTOR. This teaches 
you word processing using TASWORD 
TWO. Whether you have serious 
applications or simply want to learn 
about word processing, TASWORD 
TWO and TASWORD TWO TUTOR 
make it easy and enjoyable. TASWORD 
TWO is readily adapted for the 
microdrives to give super-fast saving 
and loading of both program and text. 


codes, e.g. Epson RX-80 and FX-80, 
Shinwa CP-80, Mannesmann Tally MT- 
80, Star DMP 510/515, Brother HR5. 


PRICE 


£9.90 


PRICE 


£13.90 


TASCOPY 


The Screen Copier 

Screen copy software for ZX Interface 1. 
Print high resolution screen copies (in a 
choice of two sizes), and also large 
"shaded" copies with different dot 
densities for the various screen colours. 
Tascopy supports all eight pin dot 
matrix printers with Epson type control 



TASMERGE 


The Mail Merger 

Transfer data from MASTERFILE to 
TASWORD TWO! Letters and forms 
typed on TASWORD can be printed 
with addresses and data taken from 
MASTERFILE. The mail merge facility 
allows, for example, multiple copies of 
a letterto be printed, each containing a 
different name and address taken from 
your MASTERFILE data. To use 
TASMERGE you must have one or more 
microdrives as well as TASWORD and 
MASTERFILE by Campbell Systems, 
(version 9 or later). 


print TASWORD TWO text files. 
TASPRINT gives your output originality 
and style! 


PRICE 


£9.90 


TASWIDE 


The Screen Stretcher 

With this machine code utility you can 
write your own Basic programs that 
will, with normal PRINT statements, 
print onto the screen in the compact 
lettering used by TASWORD TWO. With 
TASWIDE you can double the 
information shown on the screen! 


PRICE 


£10.90 


TASPRINT 


The Style Writer 

A must for dot-matrix printer owners! 
Print your program output and listings 
in a choice of five impressive print 
styles. TASPRINT utilises the graphics 
capabilities of dot-matrix printers to 
form, with a double pass of the 
printhead, output in a range of five 
fonts varying from the futuristic DATA- 
RUN to the hand-writing style of 
PALACE SCRIPT. TASPRINT drives all 
dot-matrix printers with bit image 
graphics capabilities and can be used to 


PRICE 


£5.50 


TASMAN PRINTER INTERFACE 


Plug into your Spectrum and drive any 
printer fitted with the Centronics 
standard parallel interface. Supplied 
complete with ribbon cable and driving 
software. The user changeable 
interface software makes it easy to 
send control codes to your printer using 
the method so successfully pioneered 
with TASWORD TWO. The cassette also 
contains fast machine code high 
resolution full width SCREEN COPY 
SOFTWARE for Epson, Mannesmann 
Tally, Seikosha, Shinwa, Star, and Tandy 
Colour Graphic (in colour!) printers. 
Compatible with microdrives and ZX 
Interface 1. 


PRICE 


£39.90 


TASMAN SOFTWARE 

All prices include VAT and post and packaging. 
Telephone Access Orders: Leeds (0532) 438301 
Available from larger branches of Boots 



]SOFTWARE! 


Springfield House, Hyde Terrace, Leeds LS2 9LN. Tel: (0532) 438301 


If you do not want to cut this magazine just 
write your order and post to: 

TASMAN SOFTWARE, dept. SU, Springfield 
House, Hyde Terrace, Leeds LS2 9LN. 

I enclose a cheque/P.O. made payable to 
Tasman Software Ltd. OR charge my ACCESS 
number 


COMPUTER 


ITEM 


PRICE 


NAME. 


ADDRESS. 



Ouside Europe add £1 for each item 

airmail £_ TOTAL £_ 

Send me the FREE Tasman brochure i—i 
describing your products, tick here: I_I 

I would like to know more about your 
programs for: 

ZX Spectrum □ MSX □ Amstrad CPC 464 □ 




















































































I SOFTWARE REVIEWS 


Readers 

Reviews 

Taking pen in hand, you 
tell us what the public 
really think about the 
goods on sale. 


Pheenix 
Megadodo 
Software 
Mark Sargusingh 

Pheenix for the 1 6 or 48 K Spec¬ 
trum, is a reproduction of the ar¬ 
cade favourite Phoenix. 

Pheenix is a space invader 
type of game in which you must 
destroy the aliens to enter the 
next phase of the game. You 
control yours spaceship which is 
equipped with left, right, fire and 
barrier controls. 

The barrier protects your ship 
from oncoming blasts of alien 
fire. Like the arcade game, your 
barrier only protects yours ship 
for 3 seconds, you must then 
wait a further 3 seconds before 
using your barrier again. 

I found the barrier most 
useful in the first and last phases 
of the game. 

In each phase you will have to 
destroy: 

PHASE 1 Purple birds worth 
25 points 

PHASE 2 Green birds worth 
25 points 

PHASE 3 Large blue birds 
worth 1 00 to 250 points 
PHASE 4 Large purple birds 
worth 1 00 to 250 points 
PHASE 5 Alien spaceship 
worth 4000 to 6000. 

You are awarded 1 00 points on 
phases 4 and 3 if you destroy a 
bird while it is still an egg, but 
you gain 150 to 250 points if 
you destroy it after it has hatch¬ 
ed. At 10,0 0 0 points you gain a 
iife and if you clear all 5 phases, 
the game returns to the beginn¬ 
ing. 

The graphics were very good 
and similar to the arcade version 
and were moving smoothly 
across the screen. Sound was 
also good but not enough sound 
was given when your ship was 
destroyed. 

Pheenix is written in Machine 


Code and costs $5.50 from 
Megadodo Software. It is un¬ 
doubtedly the best Phoenix 
game available for the ZX Spec¬ 
trum. 

Chuckle Egg 
A & F software Ltd. 
Neil Wheatley 

Since Chuckie Egg's release, at 
the time that Manic Miner was 
topping the software charts it 
has been a firm contender for my 
favourite game. It has a very col¬ 
ourful and informative cassette 
insert, (with instructions and a 
brief description of game play.) 

Once loaded via LOAD"", 
ideal for a newcomer to the in¬ 
tricacies of the Spectrum key¬ 
words and all those shifts, you 
are presented with a high score 
table and instructions on which 
keys to press moving along the 
bottom of screen, a la Manic 
Miner. This tells you to press 
"R" for redefining the control 
keys, "I" for instructions and 
"S" to start. 

If "R" is pressed, then you 
are presented with three op¬ 
tions; define your own keys; use 
cursor keys; or use another set 
of five keys. This helpful option 
allows use of all joysticks, other 
software houses please note. . 

If" I" is pressed then the in¬ 
structions are printed onto the 
screen explaining that you, play¬ 
ing the part of little 'o' farmer 
boy', must collect a dozen eggs 
on each screen and doing so will 
take you onto the next screen. 
This may sound easy but there a 
number of killer chickens on the 
screen that will kill you if they 
touch you. Also there is a bonus 
that ticks away until it reaches 
zero, meaning death for you. 

Pressing "S" takes you into 
the game, there are five keys us¬ 
ed for left,right,up,down and 
jump. Two keys are pre-set 
SHIFT A for abort, which takes 
you back to the high score table 
and SHIFT H for halt which tem¬ 



porarily suspends actions. 

The only quibble I have is that 
having selected a multi-player 
option, up to four people can 
play-action switching from one 
player to another on losing a life, 
the high score table is only up¬ 
dated at the very end of the 
game — all lives having been 
lost, meaning that players have 
to remember which player 
number they were. 

The graphics are superb and 
the animation of your figure is 
very cartoonish. This if it had 
been bought out before Manic 
Miner could easily have been 
number 1, so it's trumps to A & 
F for a superb piece of software. 

GEOGRAPHY 1 
ICL 

Jim Lock 

Early entrants to the Spectrum 
educational software scene 
were ICL with a series of pro¬ 
grams entitled Fun to Learn. 
With the notable exception of 
Geography 1, the series was 
very disappointing. I was struck 
then by Geography 1 and it still 
stands out as one of the very 
few worthwhile educational 
packages for the smaller Spec¬ 
trum. 

The cassette is attractively 
presented with a colourful inlay 
card giving clear loading instruc¬ 
tions but very little information 
as to the program contents. It 
does, however, contain a useful 
warning to start the program 
with GO TO 1 and points out the 
unfortunate effect of using 
RUN. 

Two separate programs are 
recorded on one side of the 
cassette, Towns in England and 
Wales and Countries and 
Capitals of Europe. Loading a 
program produces a screen of 
well laid out instructions on how 
to play and the types of question 
used. Up to 4 players can take 
pat in what is best described as 
an educational race. Each player 


is asked, in turn, to enter their 
name and then choose a colour. 
With the preliminaries sorted 
out, the program begins. 

In the first program, a map of 
England and Wales is printed on 
the screen in yellow and blue, 
using low resolution graphics. 

The screen also shows a vertical 
row of dots for each player, in 
that player's chosen colour. 
These rows are the score lines — 
correct answers being rewarded 
by the substitution of two col¬ 
oured blocks for dots in the 
player's row. The player whose 
line reaches the top of the 
screen first is the winner. 

The name of the first player is 
shown, followed by the first 
question. There are two types of 
question in the program — with 
one, a cross is printed on the 
map and a numbered list of 
towns shown. You choose the 
town on the list which you think 
is situated at the site of the cross 
and press the corresponding 
number key. The second type of 
question shows the name of one 
town only and prints several 
numbered crosses on the map. 

You decide which cross is 
closest to the location of the 
given town and press the 
number key as before. 

Players are asked questions 
in turn, until one succeeds in 
reaching the top with his score 
line. A flashing "Victory" 
message is then displayed, 
followed by a "new game or 
quit" option. 

The programs have been well 
devised and are genuinely 
challenging. The questions can 
vary considerably in difficulty 
(who was it who once said, "A 
difficult question is the one to 
which you don't know the 
answer"?). Occasionally, the 
program's random selection of 
names to fill the menu can result ^ 
in a really awkward question. I ^ 
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was once faced with having to 
decide whether a cross on the 
West Coast of England was over 
Blackpool or Southport. . . and 
I was wrong! The cassette could 
easily be retitled "So you think 
you know about Geography?" 
as it closely resembles that type 
of quiz with deceptively simple 
looking questions requiring ab¬ 
solutely accurate answers. Your 
ego may show a few bruises 
after each game, but you will be 
pleasantly surrsed at the 
amount of knowledge gained. 

The inclusion of a com¬ 
petitive "race" element is an ex¬ 
cellent idea, adding greatly to 
the enjoyment of the game. You 
might think that it would be dif¬ 
ficult for a whole family to com¬ 
pete fairly, due to differences in 
ability, and up to a point you 
would be right — but not for the 
obvious reason. Our two 
daughters regularly beat my 
wife and I hollow! Part, if not all, 
of the reason for this is their in¬ 
vention and implementation of a 
grossly unfair handicapping 
system — the girls use an Atlas! 

The maps are fairly accurate, 
which is important with this 
type of program, but being com¬ 
posed of graphics blocks, have a 
somewhat crude appearance. 
This is far more noticeable on 
the map of Europe, the scale and 
chunky graphics giving some 
very odd-looking results — 
Great Britain, for example. This 
is more of an idiosyncrasy of the 
program than a genuine cause 
for criticism, though. Consider¬ 
ing the limited amount of 
memory available on the 16K 
machine, the programmers have 
done as good a job as is humanly 
(and Spectrumly) possible. 

Educationally, these pro¬ 
grams are excellent, being infor¬ 
mative without being boring, 
and succeed in imparting a great 
deal of geographical knowledge 
without the recipient being 
aware of any learning process 
going on at all. 

Software producers have 
tended to overlook the subject 
of geography,preferring instead 
to concentrate on relatively easy 
to produce programs for 
teaching maths and languages. 
The neglect is regrettable and in 
one respect, astronishing — can 
you think of a better use for a 
sophisticated computer than 
drawing beatiful maps? 

Come on, ICL, where is 
Geography 2??? 


The Birds and the 

Bgg§ 

Bug-Byte Software 
Peter Craven 

Although insects often prove to 


be very annoying — the insect 
star of the new game quickly 
changed my mind (although he 
tends to be frustrating at times). 
You play the part of Boris the 
Bee — one of the busiest bees 
yet. Upon loading the game, the 
title screen (accompanied by the 
music of The Flight Of The Bum¬ 
ble Bee) appears. Pressing a key 
again launches you into the 
game — the object of which is to 
do what a bee does best — col¬ 
lect nectar and then take it back 
to your hive. Of course it is not 
easy — there are various 
hazards such a viciously swoop¬ 
ing blackbirds, wasps and 
Venus fly-traps to hinder any 
progress — not exactly my idea 
of helpful neighbours. 



Naturally you will need warn¬ 
ing to help you avoid these 
pesky creatures — so a radar is 
present at the bottom of the 
screen showing your's and the 
hazard's positions. There are 
relatively few controls to master 

— four direction keys and, for 
emergencies, pressing any key 
from B to Space releases any 
nectar Boris is carrying to enable 
him to make a quick getaway. 
(The program also caters for 
most popular makes of joystick 
interface — Kempston etc.) 
Pressing the left or right key and 
holding it down makes Boris ac¬ 
celerate making it harder to 
swerve.Also the more nectar 
you are carrying the slower you 
fly — easy prey for birds. 

The graphics are excellent 
(done by Matthew Smith of 
Manic Miner fame) and are well 
though out — a bright yellow 
sun shining, clouds drifting past 
slowly, flowers opening when 
Boris lands on themand there is 
even a small plane flying the 
Buy-Byte logo. You the bee, are 
a cute little bit of graphics design 

— antennae waving with legs 
and wings mving convincingly. 


Motion is smooth while sound 
effects are negligible — but how 
much sound do you need — cer¬ 
tainly no zaps and pows. There 
is also a speech option if you 
have a Currah micro speech 
module attached to your Spec¬ 
trum. Although this game is not 
quite as good as Manic Miner 
(my favourite game) it is highly 
recommended at $ 5.9 5. An ex¬ 
cellent, original game — bound 
to Bee another sweet success 
for Buy-Byte. 

Lords Of Midnight 
Beyond Software 
Stephen Komer 

This game is, as the ad's say, 
more than an adventure. It 
comes in a colourful but rather 
flimsy package, and is supplied 
with a thin plastic overlay and a 
book which, besides containing 
the instructions, outlines the 
events leading up to the beginn¬ 
ing of the game. This story, 
although only a few pages long, 
makes fascinating reading and 
sets the scene nicely. 

The game begins on the day 
of the Winter Solstice. Doom- 
dark, Witchking of Midnight 
(played by the computer) is 
moving his vast hordes out of 
their strongholds in the North in 
a bid to subdue the armies of the 
Free. You take the part of Luxor 
the Moonprince, and three of his 
most loyal allies. You move only 
by day, and the distance a 
character may move in one day 
depends on his strength, the ter¬ 
rain, and whether he is on foot or 
horseback. When all your moves 
have been made, pressing 
NIGHT signals the start of ac¬ 
tivities for Doomdark's forces. 

To win the game, you must 
achieve at least one of two ob¬ 
jectives: 

Seize the Citadel of 
Ushgarak, the Witchking's 
headquarters — this is a war 
strategy game; or 

Destroy the Ice-Crown in the 
Tower of Doom. Only Morkin is 
protected against its terrible 
powers, but other characters 
you may come across will also 
be able to undertake this hazar¬ 
dous quest. 

Doomdark must achieve two 
objectives to win: 

He must eliminate Morkin, 
Luxor's son; 

He must subdue the armies 
of the Free, either by killing Lux¬ 
or, or by taking the Citadel of Xa- 
jorkith. 

Unlike other adventure 
games, only four commands are 
used to control your characters. 


You must move through the land 
of the Free, looking for Lords 
who will support you, as you 
have no armies of your own. A 
rudimentary map gives you 
some idea of the locations of the 
main Citadels where help may 
be sought. There are, naturally, 
many lesser Citadels, Keeps and 
other locations where you may 
also find help, but these are not 
on the map. 

It is the unique 'Landscaping' 
feature of this game which sets 
it apart from any other. Standing 
at any location, you can look in 
eight directions and see a dif¬ 
ferent view in each direction. As 
you get nearer to a building or 
other object, its size increases 
until it almost fills the screen. 
The programmers claim to have 
provided 32,000 different 
views, each one different. 

To sum up, this really is an 
epic game not to be missed by 
any adventurer, wargamer, or 
fantasy fan. Ata price of £9.95, 
it represents excellent value-for- 
money. 

The complete 
Spectrum ROM 
Disassembly 
Melbourne House 

CTC Gibson 

For those of you interested in 
acquainting yourself with the 
joys of Spectrum machine 
code, then, before I go any fur¬ 
ther, may I highly recommend 
both of these books. 

The first of these two titles, 
Spectrum Machine Language, 
takes the would-be program¬ 
mer right from the fundamen¬ 
tals of machine code, through 
to some of the refinements of 
the computer's native 
language. The reader is not 
dropped in at the deep end 
from the very start, but is led in 
gently with clear explanations 
but this is where one of my 
few criticisms comes in: at the 
beginning, in an attempt to in¬ 
terest the reader, the author 
tries to joke, and in some 
places he succeeds in his aim 
of putting the reader at ease, 
but after a while, some people 
might find Tang's humour 
slightly patronising; I suppose 
this does however, depend on 
whether you have a similar 
sense of humour or not. 

The book deals with most 
aspects of machine code, with 
the advantage (to Spectrum 
owners anyway), of dealing 
specifically with one com¬ 
puter, and is therefore able to 
go into some detail when deal¬ 
ing with sound and the display. 
Indeed, at the end, there is 'an 
exciting, original arcade game' 
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the publisher's immortal 
prose, not mine — fully ex¬ 
plained in six stages in the 
preceeding pages, and 
although not very original, as it 
appears to be yet another ver¬ 
sion of 'Frogger', it forms an 
important part of the book, 
because it shows how your 
newly-aquired knowledge can 
be brought together to create a 
machine code program. 

As I said, it deals with most 
aspects, but contains only a 
few paragraphs on some Z80 
instructions, eg those dealing 
with interrupts and restarts 
(RST), probably because the 
book is only meant as an in¬ 
troduction, but if this is the 
case, then why did the author 
simply leave these sections 
out? B.C.D. (binary coded 
decimal) arithmetic, I found, 
was not very clearly explained, 
the only area where this 
criticism is justified. 

After I had read through 
most of the book, I sometimes 
found it frustratingly difficult 
to look up a certain subject, 
mainly due to the very poor in¬ 
dex — a feature sadly very 
common in micro books — and 
also the fact that each instruc¬ 
tion was usually quite slowly 
introduced — a good idea 
when learning, but it means a 
lot of searching when referring 
back to check up on something 
not clearly understood. Includ¬ 
ed in the book are eight useful 
appendices and two uninspired 
monitor programs written in 
BASIC; perhaps a useful inclu¬ 
sion would have been a sum¬ 
mary of the functions of each in¬ 
struction and the effect on the 
flags, which would have been 
handy for reference. 

Spectrum Machine 
Langauge For The 
Absolute Beginner 
Melbourne House 

As the 'blurb' on the cover 
says, the 'Complete Spectrum 
ROM Disassembly' is indeed a 
'must for all serious program¬ 
mers', but also a tempting treat 
foir the average home user. It is 
what the title says; the whole 
listing in assembly language of 
the machine code control pro¬ 
gram in ROM which makes the 
Spectrum act as it does. The in¬ 
itial reaction is that this seems to 
be an interesting book, but one 
which does not really serve any 
useful purpose, a supposition 
which is totally wrong. All the 
routines are very fully and clear¬ 
ly explained by the authors, and 
when their comments are read, 
the reason a particular instruc¬ 
tion was used and what part it 


plays in the routine should be 
clear to anyone with some 
knowledge of assembler. 

While it is not meant to be 
read from cover to cover like a 
novel, it does help the program¬ 
mer to incorporate some of the 
ROM's routines in their own 
masterpieces, and hopefully 
learn from the techniques 
employed. For example, rather 
than waste memory by writing a 
'CLS' routine, a quick delve into 
the book reveals that this routine 
resides at 0D6B (hex) and so 
can be CALLed. 

The restart routines, very 
often not dealt with by other 
machine code books although 
some are very useful, are of 
course explained in detail, as, in 
particular, are the arithmetic 
routines, which are handled ex¬ 
ceptionally clearly and concisely 
with several example BASIC 
programs. 

The book is split into 10 
logical sections, each handling 
one particular area of the ROM, 
eg. the loudspeaker routines and 
the screen and printer handling 
routines, all of which are 
preceeded by a short introduc¬ 
tion before the actual 
disassembly begins. A complete 
list of the titles of all the routines 
is given at the back of the book. 

At £ 9.9 5, it is expensive, but 
if you have the money, it is well 
worth buying. 

To sum up, bought together, 
these two books form a for¬ 
midable combination, as once 
you have mastered most of 
machine code, with 'Spectrum 
Machine Language', the ROM 
disassembly should enhance 
your programming techniques 
and programs. Flowever, 
bought separately, they seem to 
be the best of their kind in their 
particular field. Very highly 
recommended. 

Dictator 
DK'Tronics 
Edward Davey 

Dictator is a simulation game 
which places you as the dictator 
of Ritimba, a small banana 
republic in Africa. Sharing all 
your border is Leftoto, an even 
smaller country with slightly 
hostile inhabitants. According 
to the instructions to the game, 
which are in tiny print on two 
sides of the cassette insert, this 
country will never invade Ritim¬ 
ba, but this is not so. 

Your population is divided in¬ 
to three factions — the army, 
landowners and peasants. Their 
interests nearly always oppose 
each other's, except in the mat¬ 
ter of deposing the secret police. 
The secret police are another 
group which are supposed to 



protect you from assassination. 
The other groups include the 
guerillas, based in Leftoto, who 
are well and truly out to get you, 
and the two Superpowers, 
Russia and America, from 
whom money can be borrowed. 

The object of the game is to 
stay alive and popular for as long 
as possible, (your rule is 
measured in months), while 
siphoning as much money as 
possible from the state treasury 
into you Swiss bank account. 
Your final score takes into ac¬ 
count your final popularity, 
length of rule and money in your 
Swiss bank account, (only if you 
are still alive at the end of the 
game). 

Every month, one of the 
three factions will make a re¬ 
quest to improve, or otherwise, 
the country. Granting this re¬ 
quest will usually mean addition 
to or subtraction from the 
treasury (you start off with 
$100,000) and will alter your 
popularity with various factions, 
and their strengths. 

By paying $100,000, the 
secret police will give you a 
report of your popularity with all 
the groups, and their strength's. 
They will also warn of an 
assassination attempt or revolu¬ 
tion. An assassination attempt 
can be mounted by army, 
peasants or landowners, and if 
one occurs, your safety 
depends on the strength of the 
secret police. 

A revolution occurs when 
your popularity is very low with 
one or more factions, if their 
strength is at a reasonable level. 
In this case, you can either stay 
and fight the revolution, banding 
with a loyal faction, or make an 
escape attempt, either on foot 
or in a helicopter (you have the 
opportunity of buying one dur¬ 
ing the game). If you reach Lef¬ 
toto, you will find refuge there. 
However, occasionally the 


helicopter does not start, and 
you have to travel on foot, 
which gives the guerillas a 
chance of catching and killing 
you. If you stay behind and fight, 
you will be killed if the combined 
strength of the revolutionaries 
exceeds yours and your ally's. 
Otherwise you will win. (Your 
strength can be built up during 
your rule, but at a considerable 
cost in dollars.) 

During your rule, the treasury 
will become depleted due to 
monthly costs of running the 
country and various extra 
payments. The only way to 
replenish it to any major extent is 
to any major extent is to borrow 
from the two Superpowers. You 
can do this once, and the 
amount you are given depends 
on your popularity with them. 
Once the treasury is bankrupt, 
your popularity and strength will 
decrease, and you will receive 
no more secret police reports. 
After a while in this condition, 
you will either be assassinated 
or a revolution will occur. 

Due to the limited amount of 
money available, it is impossible 
for your to last indefinately — a 
survival time of three years is ex¬ 
tremely good. 

At £4.95, Dictator is a very 
good buy, with its attractive 
graphically-decorated text and 
superb sound effects. 

Brother HR5 
Printer 

william Redman 

This printer is available from 
most of the larger stores of 
Boots which sell computers and 
software. 

The printer is good value for 
the money but I can only see one 
disadvantage is that it does not 
print Graphics. 

The Brother HR5 can be 
worked by battery or mains, the 
mains adapter is bought 
seperately, the printer takes 4 
U2 batteries. 

With the printer you get a roll 
of paper, 4 batteries and 2 spare 
tapes. 

This printer will also work on 
the BBC and other popular 
makes of microcomputers. 

This printer will print on nor¬ 
mal typing paper as well as Ther¬ 
mal paper (You have to remove 
the ribbon cassette to print on 
Thermal paper). 

The largest paper that .the 
printer will print on is A4 paper. 
The Brother HR5 also has a self 
print function (you press the on 
line button and switch on at the 
same time). 

You also get a comprehen¬ 
sive booklet with the printer 
which explains everything in 
detail. 
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SOFTWARE GAMES CASSETTES 


GAMES 1 

Pursuit, Horse-Race, Tower of Hanoi 

PURSUIT A checker-board chess game 
which features an invisible opponent who 
chases you on a 2 to 1 basis. 

HORSE RACE A race game for up to 4 
players and showing betting and credit 
amounts. 

TOWER OF HANOI This ancient pyramid 
moving game features a moves-taken 
display, illegal moves routine and a choice of 
difficulty from 4 to 9 elements requiring from 
15 to 500 plus moves. 


GAMES 2 

Slate, Master-Mind, Solitaire 

SLATE A deceptively simple looking game 
where the 15 letters have to be arranged in 
their correct order. 

MASTER-MIND Based on the famous 
Code-Break game the player has 10 chances 
to discover the secret numbers. Features 
constant display of previous results. 

SOLITAIRE This classic game features 
alpha numeric entries and uses an illegal 
move routine. Finish display states number 
of pieces moved. 


ZX 81 4.95 

Spectrum 48k 5.95 



GAMES 1 

Astro Invaders, Astro Wars, 

Invaders from Mars 

ASTRO INVADERS You are being bombed 
by waves of invading aliens. The only way to 
stop them is to destroy wave after wave. 

ASTRO WARS You are a commander of a 
starship; your mission is to try and stop 
enemy fighters from getting past you and 
attacking your base. 

INVADERS FROM MARS There are 3 skill 
levels for you to try and stop the invaders 
from landing on the earth. Destroy the in¬ 
vaders with your lazer gun and score as 
many points as you can to win. 


VIC 20 5.95 I 




ZX 81 


4.95 


PRINCE 



ZX 81 

5.95 | 


Spectrum 48k 

6.95 

• PRINCESS 

Commodore 64k 

6.95 


and the 

WICKED WITCH 

A novel adventure learning game for the 
young newcomers for maths answers. 

The sums are graded according to age, and 
help the Prince to rescue the Princess. 

+, -, and x are used in the programme. 



ANDROMEDA TROPHY 

Many light years away in the star-system 
Gzar, lies the planet Zog. 

You are one of many space travellers head¬ 
ing for the planet. 

Your mission to win the ANDROMEDA 
TROPHY. 


ZX 81 5.95 

Spectrum 48k 6.95 



ASTROCODE 


A absorbing code breaking game, requiring 
a high degree of skill and logic. 

Tantalising and frustrating, not for the easily 
discouraged. 



Spectrum 48k 5.95 


SLOT MACHINE 

A Fruit Machine game featuring odds dis¬ 
play, auto credit and debit, random, hold and 
gamble option, a three-screen display of dis¬ 
tinctive patterns and simple key operation. 



ZX 81 


4.95 


BOX FILE 

A simple system easily adaptable to many 
uses. It can accept in this form up to 50 items 
each up to 6 characters long. 



ZX 81 


4.95 


We stock all makes of Home Computers and peripherals 
and software. Please telephone for prices. 

Please send off the coupon or order by phone quoting 
your Access/Barclaycard No. Phone 01-263 0084/4481. 
Immediate despatch on receipt of order or cheque 
clearance. 


FINSBURY COMPUTERS LIMITED 
25/27 STROUD GREEN ROAD, LONDON N 4 

We open Monday, Tuesday, Thusday, Friday and Saturday from 9.30 to 6.00 
Wednesday 9.30 to 1.30 


To: FINSBURY COMPUTERS LTD 
25/27 Stroud Green Road, London N4 

Please supply. 

Please add 65p for p&p to cost 

I enclose my cheque for £. 

or charge my 

Access/Barclaycard No. 

NAME. 

ADDRESS. 

.Signature. 

-j 




























Light Screen 
Designer 


Part 



Toni Baker defines some of the keys 
for use with the program and suggests 
some modifications to the existing 
package 


dress DB8 F, but for now we 
shall only need to update ad¬ 
dresses DB6E onwards. Hunt¬ 
ing around this article you 
should find a table of addresses 
between DB6E and DB8F, and 
the bytes you will need to POKE 
into them in order to make LSD 
Part Four workable. 

There is another alteration 
we can make to the program, 
and that is an alteration/im¬ 
provement in the MAIN LOOP 
section given in Part Three. In 
the flow diagram (In Part Three) 
there was a box marked "COPY 
THE SCREEN IF NECESSARY". 
This copies the entire screen, in¬ 
cluding the attributes bytes, into 


Shome mistakes... 

Just two mistakes in Part Three 
- these were: 

The byte at address DE8 8 
should be 07, not 05 as printed. 
The byte at address DE95 
should be B6, not D6 as printed. 

Right, that over with, let's pro¬ 
ceed to the next gripping part, in 
which we activate some of the 
keys. In Part One (with an 
amendment in Part Two) we 
gave a drawing of a keyboard 
overlay for the Spectrum, in 
which each key had a separate 
function. The keys which this ar¬ 
ticle will activate are as follows: 
UNDO (key zero), PLOT (key Q), 

DRAW_LINE (key W), CUR- 

SOR—TYPE (key 0), MOVE 
(key A), MARK (key S), 
CANCEL—MARK (key D), HIDE 
(key enter), and ESCAPE (key 
space). 

Before we get down to 
pushing any buttons though, I 
suppdse I ought to tell you what 
each of these keys will actually 
do in the finished program. As 
you press the cursor keys (and 
remember that SHIFT with a 
cursor key produces an 
automatic REPEAT) you'll 
notice one cursor moves about 
the screen as you direct it, whilst 
another cusor stands till. The 
moving cursor is called the 
MAIN cursor, (or just "the cur¬ 
sor"), whereas the stationary 
one is called the ORIGIN cursor. 
Whenever you press the key 
PLOT then one single screen pix¬ 
el at the locations of the (main) 
cursor will be PLOTted. 

DRAW_LINE is also much as 

you'd expect it. It draws a line 
from the ORIGIN cursor to the 
MAIN cursor. The ORIGIN cur¬ 
sor is, in effect, a record of the 
last point PLOTted, and both 
PLOT and DRAW_LINE will 


move the origin cursor to its neWi 
position. Another way of 
mov|ing the origin cursor is 
with the MOVE key, which 
simply moves this cursor 
without changing the 
screen. 

If you find the appearance of 
the cursors on the screen un¬ 
sightly, you can do one of two 
things. CURSOR__TYPE will 
change the appearance of the 
cursor from the existing 
crosswires to a single dot (and 
back again). Also, HIDE will 
render the cursors completely 
invisible, or make them visible 
again. 

MARK simply marks a point 
on the screen for later reference. 
At present it will be of no use to 
us whatsoever but its 
subroutine is included anyway. 

CANCEL_MARK of course 

nullifies the effect of MARK. 

Finally we have UNDO — a 
cunning little function which will 
undo any mistake — should you 
happen to make one. If, for in¬ 
stance, you draw a line in the 
wrong place then UNDO will 
erase it. Simple, but effective. 



Alterations 

There are some alterations 
which require to be made to the 
program as it exists so far. 
Specifically, the table of pro¬ 
cedure addresses must be up¬ 
dated so that each key we 
define has a subroutine address 
associated with it. The full table 
runs from address DB42 to ad¬ 


21 ADDE 
011100 
00 
00 
00 
00 
00 
00 
EDB1 
280A 
2141 DB 
CB66 
CCC9DE 


ML-test 


ORG DE3 D 

ML-TEST ld hl,dead,null_table 

LD BC,001 1 

NOP 

NOP 

NOP 

NOP 

NOP 

NOP 

CPIR 

JR Z,MI—ACTION 

LD HL,J_FLAGS high 

BIT 4,(HL) 

... pALLZ,DEC9, COPY—SCREEIS 

Ml—ACTION $ 


BC: = length of null table. 


Is key pressed in null table? 
Jump if so. 


Copy screen if allowed. 



Ill 















PROGRAMMING FEATURE 


DB6E38 DF 

DEFW DF38,CANCEI_MARK 

DB70 52 00 

DEFW 0052,INK 

DB72 52 00 

DEFW0052, BRIGHT 

DB74 52 00 

DEFW 0052,USR 

DB76 24 DF 

DEFW DF24,CURSOR_TYPE 

DB78 52 00 

DEFW 0052 ,CLS 

DB7A52 00 

DEFW 0052,FILL 

DB7C04 DF 

DEFW DF04,DRAW_LINE 

DB7E30 DF 

DEFW DF30,MARK 

DB80 52 00 

DEFW 0052 ,COPY 

DB82 A4 DE 

DEFW DEA4,ESCAPE 

DB84 28 DF 

DEFW DF28,HIDE 

DB86 52 00 

DEFW 00 52,TEXT 

DB88 BE DE 

DEFW DEBE,UNDO 

DB8A52 00 

DEFW0052,PAINT 

DB8C F8 DE 

DEFW DEF8,PLOT 

DB8 E F3 DE 

DEFW DEF3,MOVE 

Null-Table 



an area of RAM between ad¬ 
dressed C000 and BAFF — this 
is so that the UNDO procedure 
can work correctly — all the 
UNDO routine needs to do is to 
unload the screen copy back on¬ 
to the screen. This UNDOing is 


therefore a complementary 

function to the COPY_SCREEN 

routine itself, and it would be 
much more efficient if the two 
were handled by a single 
subroutine. We may also make 
further tests on the "IF 


NECESSARY" part of the 
clause, for not all of the pro¬ 
cedures will need to be UNDO- 
able. To this end I have revised 
the process and come up with 

the routine Ml_TEST which 

directly overwrites the original 
code which appeared in Part 
Three. 

And onto the new bits. . . . 

New parts of the program shall 
now be given covering ad¬ 
dresses DEAD to DF3 D. the first 
seventeen bytes are a table (call¬ 
ed NULI_TABLE) which lists 

those keys which do not require 
UNDOing, and directly following 
this is the UNDO/ 

COPY_SCREEN routine which. 

was talked about earlier. At 
DEE6, however, we break off in¬ 
to a meaningless subroutine 
which is not a full procedure in 

itself. It is called ADJUST_BD 

since it prepares the B and D 
registers for the ROMs PLOT 
and DRAW routines. Calling 


from the label ADJUST_B 

alters the B register only. From 
then on follow the procedures 
for MOVE, PLOT, 

DRAW_LINE, CURSOR 

_TYPE, HIDE, MARK and 

CANCEI_MARK. 

Although the program is far 
from complete, it can still do 
some useful things at present. 
You can draw straight lines, and 
you can rub them out. In part 
Five of Light Screen Designer I'll 
define some more of the keys for 
you — and put a little colour into^ 
things. See you then. 




NULI_TABLE 

ORG 

DEAD 

00 07 08 0C 

'BORDER 7 , 'FLASH', 

'OVER','RECALL' 


OF 10 12 14 

'PAPER', 'INVERSE' 

CLEAR','STORE' 


16 17 18 1 A 

'CANCEI_MARK',' 

INK', 'BRIGHT', 'CURSOR_TYPE' 


1E20 21 23 

'MARK','ESCAPE', 

'HIDE','UNDO' 


26 

'MOVE 



NULL _ TABLE lists the keys for which the screen is not copied. 





ORG DEBE 



DDCB0166 




UNDO 

BIT 4,(J_FLAGS)high 



CO 

RET NZ 

Return if the memory is being used for some other purpose. 

DDCB016E 

BIT 5,(J_FLAGS)high 



CO 

RET NZ 

Return if screen copy has been corrupted. 


A7 

AND A 

Reset the zero flag. 


E5 COPY_SCREEN 

PUSH HL 



210040 

LD HL,D_FILE 

HL: points to start of screen. 


1100C0 

LD DE, D_FILE_COPY 

DE: points to start of copy. 


01001B 

LD BC,1 BOO 

BC: length of screen memory. 


2801 

JR Z,CSC_1 

Jump if making copy of screen. 


EB 

EX DE,HL 



EDB0 CSC_1 

LDIR 

Make required copy. 


2106DB 

LD HL,DB0C,ORIGIN 

HL: points to cursor info. 


1 100 DB 

LD DE,DB00,ORIGIN_COPY DE: points to duplicate cursor info. 


4 D 

LD C,L 

BC: 000C = length of info memory. 


2801 

JR Z,CSC_2 

Jump if making copy of screen. 


EB 

EX DE,HL 



EDB0 CSC_^ 

LDIR 

Make required copy. 


El 

POP HL 



C9 

RET 



COPY SCREEN subroutine 






ORG DEE6 



3 EAF ADJUST_BD 

LD A,AF 



92 

SUB D 

A: = adjusted coordinate. 


57 

LD D,A 

D: now adjsuted. 


3 EAF ADJUST_B 

LD A,AF 



90 

SUBB 

A: = adjusted coordinate. 


47 

LD B,A 

B: now adjusted. 


C9 

RET 



Routine to prepare Band D registers 



for the ROM's PLOT routine. 





112 


ZX COMPUTING DECEMBER/JANUARY 1985 










































PROGRAMMING FEATURE 


r_B 

= rom 

lures 

OT, 

SOR 

and 

s far 
II do 
sent. 
, and 
part 
erl'll 


ED5 BOEDB MOVE_X 
220CDB MOVE 
ED430EDBLD 

(ORIGIN + 2 },8C 

C9 RET 


ORG DEEF 
LD DE,(ORIGIN+2) 

LD (ORIGIN) / HL 

Change origin cursor (pixel 
position). 


DE: pixel position of origin cursor prior to move. 
Change origin cursor (address). 


Move procedure 


'sfor 




1985 


CDF3DE PLOT 
CREADE 

C3E522 

ORG DEFB 

CALL DEF3,M0VE 

CALL DEEA,ADJUST B 
JP 22 E5,PL0T SUB 

Move origin cursor to new position. 

Adjust the B register ready to PLOT. 

Plot the point. 

PLOT procedure 




CDEFDE 

DRAW_LINE 

ORG DF04 

CALL DEEF,MOVE_X 

CDE6DE 


CALL DEE6,ADJUST BD 

EB 


EX DE,HL 

227D5C 


LD (COORDS),HL 

110101 


LD DE,01 01 

78 


LD A,B 

94 


SUB H 

3003 


JR NC,DI_1 

2 F 


CPL 

1 6 FF 


LD D,FF 

47 

Dl—1 

LD B,A 

79 


LD A,C 

95 


SUB L 

3003 


JR NC,DI_2 

2 F 


CPL 

1 EFF 


LD E,FF 

4 F 

DL 2 

LD C,A 

C3BA24 


JP 24 BA,DRAW 3 


Move origin cursor to new position. 

DE: = previous coordinates. 

Adjust B and D registers. 

HL: = previous coordinates. 

Store origin cursor coordinates as 'last point PLOTted'. 

A = y coord of main cursor. 

A: = vertical DRAW parameter. 

Jump if positive or zero. 

A: = ABS (vertical parameter). 

Dedicates vertical parameter is negative. 

B: = ABS (vertical parameter). 

A: = X coord of main cursor. 

A: = horizontal parameter. 

Jump if positive or zero. 

A: = ABS (horizontal parameter). 

E: indicates horizontal parameter is negative. 

C: = ABS (horizontal parameter). 

Draw line on screen. 


The DRA W_LINEprocedure 



ORG DF24 


3 E40 

CURSOR_TYPE LDA,40 

A: has bit six set. 

1802 

JR CT_H 

3 E80 

HIDE LD A,80 

A: has bit seven set. 

2141 DB 

CT—H LD HL,J FLAGS high 


AE 

XOR(HL) 


77 

C9 

LD (HL),A 

RET 

Complement the required flag. 

Subroutine to alter the image of the 
cursors on the screen 



ORG DF30 

221 ODB MARK LD (MARKER),HL 

ED431 2 DB LD (MARKER + 2 ),BC 

C9 RET 

2113DB CANCEI—MARK LD HL,MARKER + 3 
36FF LD (HL),FF 

C9 RET 


Move marker cursor. 


Signal 'marker cursor not in use'. 


These two routines, MARK and CANCEL_MARK places/removes the 
MARK cursor to/from the main cursor position. 
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TWO GREKK TOR THE SINCLMR Q1 


«««/« THtsmcun 

QL 

AN INTRODUCTION TO 

MPCRtoSIC 


nelson 


Tim Hartnell’s QL Games Compendium 

the QL ... on 

Not only does 

Se“?»nS you develop your 

SSS& >° »f>» “ ,0 orea,c 

moving graphics games on your QL. 

The Proqrams include: 

ELIZA - in which your QL acts as a psychiatrist anditalteto you. 
OTHELLO - challenge your QL to a round of Reversi/Othello. 
MAGICIAN'S MAZE - high adventure exploring ruins after go 
DETECTIVE Q - solve the murder; different each time it runs. 
STOCKBROKER - a challenging simulation puts thousands m 
your^control as you work towards getting 

TRYST WITH MEPHISTOPHELES - nearly 20K of challeng g 
QLRACER - real-time moving graphics, in a game few will win. 


^tScdonmsifperBASIC 

, _tn ovnlore the potenti 


supplied 


SupertsADio, uic 

with the Sinclair QL. 


Sguagfa languagewhich keeps pace with the 
hardware innovations of the computer. 


hardware innovations or me wu lh .- 

of the programming skills 

ttenew words in complex and 

and statements. 

Interface Publications, D e P^ en L^ p 
9-11 Kensington High Street, London W8 5NP. 
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Please send me the following books. 
I enclose a total of £- 


n Explonng the Sinclair Q L 

I An Introduction to SuperBASI £4 95 

Andrew Nelson, ISBN 0 907563 84 8 

I £9 - 95 

*- 95 

I n Snectrum Machine Code Made Easy, 

■ D Vofume Two for advanced programmers £595 

I □ The Spectrum Machine Code Reference £4>95 

Guide - Richard Ross-Langley 


n Creating Adventures on your ZX Spectrum 
° Cr ?Ser g sfiaw and James Mortleman £4.95 

n Putting Your Spectnm to Work (including 
D major programs, a word processor 

and spread-sheet calculations) £ 4. 9 5 

□ CreatingArcade Games on the ZX Spectrum £g gg 

- Daniel Haywood 

□ Programming Your ZX Spectrum £6.95 

Hartnell/Jones 

□ 60 Games and Apphcations for the £ 4.95 

ZX Spectrum — David Harwood 


" huo your ZX*Spectrum - Dilwyn Jones 


□ Beyond Sinipi® hASIC — Delvmg P®®h er £7 , 


Interface Publications, De P aI, ” e n I 'L < 2“p 
9-11 Kensington High Street. London W 8 5NP. 


□ Instant Spectrum Programming (tape and £4 g5 
book) — Tim Hartnell 

□ 20 Simple Electronic Projects for the £6 .45 

Spectrum — Stephen Adams 




Name. 

Address. 
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INTERFACE 

PUBLICATIONS 
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-Were the experts! 
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Skooldaze - 

the game that 
las everything - 
excitement, drama, 
comedy, tragedy, 
catapults . . . join our 
ceroon a madcap romp 
lith your favourite 
characters - the wicked 
leadmaster, the nutty professor, 
he ancient history master (the 
listory’s quite old, too!) and, not 
forgetting the swot and the school 
lully. 

Speech bubbles, amazing 
mimation, great graphics. 


Wheelie - 

in February the CRASH magazine reviewers 
thought this was one of the most addictive 
games ever. At a rough guess I’d say they were 

addicted to this game. 


£5.95 


Skyranger - 

patrol the air 
between the 
skyscrapers and 
make the city a safer 
place to live. 3D like 
you’ve never seen 
before, showing what a 
Spectrum is really capable 
of with the right 
programmer. 


15.95 


£5.95 


Ml for the 48K Spectrum. 

Available from all good computer shops. 

irdirect from: MICROSPHERE COMPUTER SERVICES LTD, 

12 Rosebery Road, London NIO 2LA 
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110 PRINT AT 0,J;C$jAT 2,J;D$;A 
T 4,J;CS;AT 6,J;D*;AT 8,J;C$;AT 
10,J;D$;AT 12,J;C*;AT 14,J;D$;AT 
16,J;C$;AT 18,J}D$;AT 20,J;C$ 
120 NEXT J 


ZX COMPUTING DECEMBER/JANUARY 1986 


Eric waters' simulation of the card game takes a 
weight off your mind, a sort of Brighton Rock? 


Your future hangs over your 
head in this game in the shape of 
a one ton weight! This is the 
eventual fate of the loser in this 
two player reaction game from 
Eric Waters. 

Although not a particularly 
long listing this game provides 
hours of challenging fun for all, 
so type it in and give it a try!!! 

Once you have typed in this 
game and RUN it the screen 
goes blank for a short while as 
the ZX81 uses fast mode to set 
up the game. When the machine 
returns to slow mode you will 
see a room, two chairs and a 
window. 

The players are asked, in turn 
to enter their names. When they 
do so they each appear sitting on 
their stools with their names 
above them, 20 cards in their 
hands and instructions as to 
which key each player is to use 
to call snap. 

On starting the game a card is 
deducted from the first players 
hand, thus giving him 19 cards. 
The number one appears on the 
centre of the table indicating 
there is one card so far on the 
table. The number of the card 
the first player laid is shown on 
front of him. This sequence con¬ 


tinues until the numbers of two 
cards laid by the players match. 
Whichever player presses his 
snap key is then given the 
number of the cards in the cen¬ 
tre of the table and the game 
continues. If both players press 
their snap keys at the same time 
then the programme, in effect, 
tosses a coin to decide who has 
won. Whoever wins a "snap" is 
indicated by the flashing of the 
word "snap" over their head. 

If either player tries to cheat 
by keeping their snap button 
depressed when it isn't snap the 
game stops. The word "cheat", 
together with the name of the 
one cheating, appears on the 
screen as do words pointing out 
that they have been caught 
cheating. Five cards are then 
taken from their hand and given 
to the other player. 

When one player runs out of 
cards the game stops and it is 
shown on the screen who has 
run out of cards together with in¬ 
structions that that person must 
now press their snap key. When 
they do so a one ton weight 
crashes down upon them from 
the ceiling and squashes them to 
the floor! 


10 PRINT AT 10,9;"A PROGRAMME 
BY 11 


20 PRINT AT 11,9;"ERIC R. 
RS" 

30 PRINT AT 12,14;"1984" 
40 PRINT AT 13,14;"—'" 
50 FOR P=0 TO 25 


60 NEXT P 
70 CLS 

80 LET D$="SNAP" 

90 let c$=" Hnna " 

100 FOR J=0 TO 29 STEP 4 


130 FOR P=0 TO 20 


WATE 


140 NEXT P 
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ZX81 CAME 


150 CLS 

160 PRINT AT 0,2;C$;D$;C$;D$;C$ 

;D$;C$ - 
170 PRINT 

180 PRINT "AFTER ENTERING THE P' 
LAYERS NAMESPRESS THE FUNCTION K 
EY" 

190 PRINT "THE PLAYERS WILL APP 
EAR SITTING ON THEIR CHAIRS" 

200 PRINT "WHEN THE GAME STARTS 
YOU WILL SEE:-" • 

210 PRINT "A-THE AMOUNT OF CARD 
S IN EACH PLAYERS HAND" 

220 PRINT "B-THE NUMBERS ON THE 
CARDS THEY HAVE LAID" 

230 PRINT "C-THE AMOUNT OF CARD 
S IN THE POT" 

240 PRINT 

250 PRINT " l!l!»lii;W| 1il'Hiim i HH , l 


260 PRINT "WHEN THE TWO CARDS M 
ATCH PRESS YOUR SNAP KEY" 

270 PRINT 

280 PRINT "PLEASE PRESS ANY KEY 
TO CONTINUE" 

290 IF INKEY$="" THEN GOTO 290 
300 CLS 

310 FOR P=0 TO 15 

320 PRINT AT 9,9;"HEALTH WARNIN 

G" _ 

330 PRINT AT 9,9; " i;U:»»i;M!l:ia;iKl 

0 " 

340 NEXT P 

350 PRINT AT 11,4;"PLAYING THIS 
GAME COULD" 

360 PRINT AT 12,6;"DAMAGE YOUR 
HEALTH" 

370 PRINT AT 13,6; — 


380 PRINT AT 20,4;"PRESS ANY KE 
Y IF YOU DARE" 

390 PRINT AT 21,18; “ 


400 IF INKEY$="" THEN GOTO 400 

410 CLS 

420 REM IWB 

430 LET C=0 

440 LET Cl=20 

450 LET C2=20 

460 LET C3=0 

470 LET E*="CHEAT" 

480 LET F$="| 

490 LET G$="iS" 

500 LET H*="0" 

510 LET J$= ,, ■- , 

520 LET K*="-l' 

530 LET L$=" I" 

540 LET M$="|" 

550 LET N*="fc" 


CHER T 


560 LET 0$="J' 
570 LET P$="0| 
580 LET Q$=" 
590 LET R$=" 


595 LET T*="| 

600 LET W$=CHR* 157+"naZl" 
610 REM 
620 FAST 

630 PRINT AT 2,12; "I 


R 0 OH F'LR VEf:5 R QUTINE 



640 FOR Y=0 TO 14 
650 PRINT AT Y,0;M$;AT Y,31;L$ 
660 NEXT Y 
670 PRINT AT 0,0; "I 


680 PRINT AT 14,0;" 



690 FOR A=11 TO 13 
700 PRINT AT 10,11;T$;AT A,13;M 
$;AT A,17;L# 

710 NEXT A 

720 PRINT AT 11,7;G$;AT U,23;G 
*;AT 12,7;"I";AT 13,7;"I";AT 12, 
23;"I";AT 13,23;"I" 

730 SLOW 

740 PRINT AT 21,0;"NAME OF FIRS 
T PLAYER PLEASE" 

750 INPUT A$ 

760 PRINT AT 21,0;R$ 

770 PRINT AT 7,1;A$ 

780 PRINT AT 15,0;"USE""Q.;AT 

16,0;"TO SNAP" 

790 PRINT AT 9,7;H$;AT 10,7;J$; 
AT 11,8;M#;AT 12,8;N$ 

800 PRINT AT 21,2;"NAME OF SECO 
ND PLAYER PLEASE" 

810 INPUT B$ 

820 PRINT AT 21,0;R$ 

830 PRINT AT 7,23;B$ 

840 PRINT AT 15,25;"USE""P.;A 

T 16,25;"TO SNAP" 

850 PRINT AT 9,23;H$;AT 10,22;K 
*;AT 11,22;L4;AT 12,22;0^ 

860 PRINT AT 10,9;C1;AT 10,20;C 

2 

870 PRINT AT 21,0;"PLEASE PRESS 
ANY KEY TO START" 

880 IF INKEY*="" THEN GOTO 880 
890 PRIN T AT 21,0;R$ 

1000 REM IHiliiaJHlHinil 
1010 IF C1=0 OR C2=0 THEN GOTO 2 
000 

1020 LET C=C+1 

1030 LET C1=C1-1 

1040 LET C3=C3+1 

1050 LET N1=INT (RND*4)+1 
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0U T OF CRft05 ROUTINE 


1060 PRINT AT 10,9;Cl;AT 9,11;" 

";AT 9,11;N1;AT 9,15;C3 
1070 IF Cl<10 THEN PRINT AT 10,1 
0 ; " " 

1080 IF C<2 THEN GOTO 1110 
1090 IF N1=N2 THEN GOSUB 3000 
1100 IF N10N2 THEN GOSUB 2500 
1110 IF C1=0 OR C2=0 THEN GOTO 2 
000 

1120 LET C=C+1 
1130 LET C2=C2-1 
1140 LET C3=C3+1 
1150 LET N2=INT <RND*4)+1 
1160 PRINT AT 10,20;C2;AT 9,19;" 

" ; AT 9,19;N2;AT 9,15;C3 
1170 IF C2<10 THEN PRINT AT 10,2 

l m *» «» 

1180 IF C<2 THEN GOTO 1010 
1190 IF N1=N2 THEN GOSUB 3000 
1200 IF N10N2 THEN GOSUB 2500 
1210 GOTO 1010 

2000 REM _ 

2010 IF C1=0 THEN PRINT AT 10,9; 

" ";AT 19,0;A^ 

2020 IF C2=0 THEN PRINT AT 10,20 
;" ";AT 19,0;B$ 

2030 PRINT AT 20,0;"YOU HAVE RUN 

OUT OF CARDS-NOW YOU MUST 

PRESS YOUR SNAP KEY" 

2040 IF INKEY$="" THEN GOTO 2040 

2050 PRINT AT 7,1;" 

il 

2060 FOR W=2 TO 12 

2070 IF C1=0 THEN PRINT AT W,6;W 

$;AT W-l,6;" 

2080 IF C2=0 THEN PRINT AT W,20; 
W$;AT W-l,20;" 

2090 NEXT W 

2100 IF C1=0 THEN PRINT AT 13,6; 
P$ 

2110 IF C2=0 THEN PRINT AT 13,20 
;Q* 

2120 IF C1=0 THEN PRINT AT 8,23; 
"HA HA" 

2130 IF C2=0 THEN PRINT AT 8,5;" 
HA HA" 

2140 FOR P=0 TO 50 
2150 NEXT P 
2160 CLS 

2170 PRINT AT 11,0;"PLEASE PRESS 
A KEY TO PLAY AGAIN" 

2180 IF INKEY$="" THEN GOTO 2170 

2190 CLS 

2200 GOTO 420 _ 

2500 REM UKUsaMIXIIItiZH 

2510 IF INKEY$="" THEN RETURN 

2550 IF INKEY$="P" THEN PRINT AT 


19,0;B$ 

2560 IF INKEY$="Q" THEN PRINT AT 
19,0;A* 

2570 IF INKEY$="P" THEN LET C2=C 
2-5 

2580 IF INKEY$="P" THEN LET C1=C 
1+5 

2590 IF INKEY$="Q" THEN LET C2=C 
2+5 

2600 IF INKEY$="Q" THEN LET C1=C 
1-5 

2601 FOR P=0 TO 10 

2602 PRINT AT 18,14;E$;AT 18,14; 
F$ 

2603 NEXT P 

2610 PRINT AT 20,0;"IT WASN""T S 
NAP.NOW YOU WILL LOOSE 5 CAR 

DS—DON""T DO IT AGAIN" 

2620 IF C1<0 THEN LET C1=0 
2625 IF C2<0 THEN LET C2=0 
2630 FOR P=0 TO 50 
2640 NEXT P 

2650 PRINT AT 10,9;" ";AT 10,9; 

Cl;AT 10,20;" ";AT 10,20;C2 

2660 FOR P=0 TO 25 
2670 NEXT P 

2680 PRINT AT 1B,0;R$;AT 19,0;R$ 
;AT 20,0;R$;AT 21,0;R$ 

2690 RETURN_ 

3000 REM bfililJiaMllilllR 

3010 IF C<2 THEN RETURN 

3020 IF INKEY$="Q" THEN GOTO 306 

0 

3030 IF INKEY$="P" THEN GOTO 312 
0 

3040 LET R=INT <RND*2> 

3050 IF R=1 THEN GOTO 3120 

3060 FOR Q=0 TO 15 

3070 PRINT AT 8,5;D$;AT 8,5;" 

II 

3080 NEXT Q 

3090 LET C1=C1+C3 

3100 PRINT AT 10,9;" ";AT 10,9; 

Cl 

3110 GOTO 3170 

3120 FOR P=0 TO 15 

3130 PRINT AT 8,23;D$;AT 8,23;" 


3140 NEXT P 
3150 LET C2=C2+C3 
3160 PRINT AT 10,20;" 
0; C2 

3170 LET C3=0 

3180 LET C=0 

3190 PRINT AT 9,11;" 

3200 NEXT P 

3210 RETURN 

4000 SAVE "SNAB" 

5000* RUN 


";AT 10,2 
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SPECTRUM DISK INTERFACE 

The Ultimate for the Spectrum owner! 


Spectrum owners! Now you can upgrade your 
machine to take full advantage of the sheer speed and 
convenience of floppy disk operating. 

Greater storage! Faster access! More operating 
flexibility! 

Disk drives were specifically designed for use with 
computers so programs and data can be stored and 
accessed quickly and safely. Also a disk drive uses random 
access to get programs and data from any part of the disk. 
The speed? Only a fewseconds! 

Upgrade nowwith this low-cost Beta disk interface 
from Technology Research that uses only 128 bytes of 
Spectrum memory and gives you instant operating 
compatibility with any diskdrive that the BBC micro uses! 

Each interface comes complete with a 5V4" disk with 
utility programs already loaded. From the word go you can 
transferee contents of one diskto another or make copies 
of individual programs or data to any other disk. There will 
be no problems with your upgrade to DISK operation as the 
LOAD and SAVE commands work equally well with 
cassette or micro-drive. 

Take advantage of this offerand getthe compact yet 
powerful Beta Disk Drive as well, made by TEC (as supplied 
by Cumana), and be up and running on disk In minutes! 

The Beta disk interface; the Beta disk drive. Only 
from Technology Research. The sooner you order, the 
sooner you'll be enjoying all the benefits of full disk 
control! 


Features 


EPROM disk operating system for ease of operation 
Available in Single Density and Double Density 
$ Uses only 128 bytes of Spectrum memory 

Compatible with 40 or 80 tracks, single or double-sided 
disk drives 

i Works equally well on 5W', 3W' or 3" disks, with 
upgradability built-in from 100K to 2.6 Mbyte 

# Supports up to four disk drives 
§ BASIC program merge facility 

Duplicate Spectrum connector included 
t Uses Spectrum key words 

Random access of data for fast operation 

• It costs less per byte of storage to switch from tape to disk 
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Name 


Technology Research Ltd. 


Unit 18 Central Trading Estate 
Staines, Middlesex TW18 4XE 
Tel: Staines (0784) 63547 
Tlx: 896691 TLXIRG 


CUTOUT THIS COUPON AND SEND WITH CHEQUE OR POSTAL ORDER TO THE ADDRESS ABOVE 

PLEASE S ENDME: _ pry] _ total 

SINGLE DENSITY BETA INTERFACE Qw £ 97.75£2p.p.(UK) £ 

DOUBLE DENSITY BETA INTERFACE (a £109.25 _ £2p.p.(UK) £_ 

S501 BETA DRIVE* (?< £152.0o| |£6p.p.(UK) £ 

*40track single sided, including power supply £ 

Prices for other disk drives available on request 


Address 




Postcode 
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Colin Christmas turns turtle with 
Sinclair's package 



There are certain people for 
whom the usual channels of 
communication, such as a 
cheerful "Hi. How are you?. 
Your place or mine?. Leave it out 
John", and so on, are virtually 
useless. In this category I put all 
aliens. Chiefly because I've nev 
er met any or at least any who 
would admit to having come 
from another world. 

Also in this category, anyone 
from another country who has 
not learned English, or any other 
gibberish that I can't 
understand. 

And most mathematicians. 

That's my experience for 
what it's worth. The problem of 
course is language. Mathemati¬ 
cians seem to have their own 
and since my only consistent 


success in that field is to have 
failed every test and examina¬ 
tion they cared to set for me, we 
never seem to have anything to 
talk about. 

Imagine, then, a cosy meal 
late into the night and me deep in 
conversation with a mathemati¬ 
cian . . . She is talking about 
computers, learning and 
languages — computer 
languages. Her enthusiasm for 
one in particular cannot be ig¬ 
nored. It was called LOGO and 
all this took place two years ago. 
She was less of a mathemati¬ 
cian, more of a maths teacher. 

I hope the relevance of that 
little anecdote to this article will 
soon be obvious. Regular 
readers of ZX Computing will at 
least be familiar with LOGO 
through reading excellent ar¬ 
ticles by Tim Hartnell and the 
series 'Slogo' by David Nowot- 
nik who has written a BASIC 
program which gives us quite a 
powerful and versatile version 
of LOGO for the 48K Spectrum. 


Readers will also (I hope) be 
well aware of the increasing 
number of utilities and toolkits 
being made available to Spec¬ 
trum users for work in graphics 
and areas like computer aided 
design, something of a special 
interest of mine, as regular 
readers might have noticed. 

Get Computers 
into School 

LOGO is probably best known as 
a graphics language. Many 
children today will be familiar 
with 'buggies' or 'turtles' which 
many schools bought as part of 
the package in the great 'Let's 
get computers into schools' 
campaign which in fact is still 
going strong. 

These mini robots receive 
LOGO commands from a com¬ 
puter and move about on sheets 
of paper on the floor creating 
designs and shapes. Needless to 
say, Seymour Papert, the foun¬ 


ding father of LOGO, had more 
than just graphics in mind when 
designing this language which 
would 'teach learning'. 

He certainly had young 
children in mind however, and 
furthermore he had the world of 
mathematics in mind too. The 
common denominator would be 
the computer used as a tool by 
children. The language would 
need to be able to develop 
logical thinking, introduce 
children to computer programm¬ 
ing and at the same time prepare 
them for future programming 
and languages other than the 
cumbersome BASIC. 

This was Papert's task. 
LOGO the result. 

It's not the only competitor in 
the field of languages for educa¬ 
tion. There's PASCAL, also 
'procedure orientated' and 
Comal which is used educa¬ 
tionally in Sweden and Norway. 

But it's not my brief to 
discuss LOGO in detail — 
there's neither time nor space 
here — nor to offer comparisons 
with other languages. Rather, it 
is to give a considered welcome 
to Sinclair's LOGO package for 
the 48K Spectrum. 

The package comprises two 
books, and a software cassette 
by LCSI/SOLI. The first book, 
Sinclair LOGO 1, deals ex¬ 
clusively with turtle graphics. 
The 'turtle' incidentally is not 
the robot kind but a graphics tur¬ 
tle which appears as a small 
triangle on the screen. 

The graphics screen is 
known as the TURTLE'S FIELD, 
and this, apart from the bottom 
two lines of your TV screen, is 
your drawing board. 

The size of the field can be 
changed using a very simple 
command (ALL commands, 
operations and procedures in 
LOGO are extremely easy to 
grasp — almost literally 'childs- 
play'), this particular command 
setting the aspect ratio to (XY) 
which changes the scales on 
which your images have been 
drawn. 

Primitives 

LOGO understands a number of 
words called PRIMITIVE PRO¬ 
CEDURES known as 
PRIMITIVES and many of these 
have a shorthand form. So that 
to make the turtle appear on the 
screen you type SHOWTURTLE 
or ST (its short form) and to 
make it disappear you type 
HIDETURTLE or HT. 

The shape of the turtle gives 
you its POSITION and its 
HEADING. This is known as the 
turtle's STATE. Its STATE, 
BACKGROUND colour, all 
movement BACK, FORWARD, 
LEFT, RIGHT, PENCOLOUR (the 
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turtle is imagined as carrying a 
pen which it draws with, or not 
because you can instruct the 
turtle to lift its pen, in which case 
it does not draw as it moves), 
the boundaries of its movement, 
all of these can be changed with 
abbreviated commands. 

Once you have used primitive 
procedures to draw a square or 
some other geometrical shape, 
then LOGO can be taught to 
understand all of these pro¬ 
cedures as one procedure by 
simply giving it a name. 

In this way, by building new 
procedures you are continually 
extending LOGO'S vocabulary. 
And you can master it in 
minutes. 

Documentation 

The first book goes on to show 
how you can write programs 
which can manipulate words 
and lists, known as OBJECTS in 
LOGO. 

When the software cassette 
is loaded, the Spectrum is in 
TEXTSCREEN mode. There are 
22 lines available for text. 

Every time you use a 
primitive related to the move¬ 
ment of the turtle, you go into 
the graphics mode, again with 


22 lines for graphics and the 
two already mentioned which 
are for your conversation or 
communication with LOGO. To 
get back into TEXTSCREEN 
simply type TS. You cannot of 
course see the turtle in this 
mode. 

The last part of the first book 
instructs the user on using 
VARIABLES, carrying out 
arithmetic operations, assigning 
values to variables, exploring 
the potential of LOGO for pro¬ 
ducing beautiful designs based 
on circles polygons and spirals, 
exploring the capability in LOGO 
of procedures being able to call 
or be called by any other pro¬ 
cedure including itself (known 
as recursive procedures), and 
finally the setting up of a game 
using LOGO. 

I can't truthfully imagine 
many people finding this first 
book difficult to use and for that 
matter, finding LOGO anything 
but fascinating and challenging 
to use. 

The second book in the 
package describes itself as "a 
reference manual for experienc¬ 
ed LOGO users, rather than a 
guide for newcomers." 

All I can say here is that work¬ 
ing through the first book is easy 


and enjoyable and having done 
that, by its own definition, the 
SINCLAIR LOGO package 
welcomes you to the second 
book as 'an experienced LOGO 
user'. 

The reference manual is ex¬ 
tremely comprehensive and so 
far has not let me down once. It 
is set out clearly and is very easy 
to use for reference. Fourteen 
chapters and two Appendices 
take you through first the basic 
rules for writing and combining 
procedures, the grammar or the 
language and from there the us¬ 
ing of that grammar to make 
LOGO understand what you 
want it to do. Each of the 
PRIMITIVES is then defined and 
their use explained ih con¬ 
siderable detail. It's this which 
makes it only suitable for ex¬ 
perienced LOGO users, not its 
degree of difficulty in being 
understood or used. 

Good News 

Like any new message, the good 
news of LOGO has been steadily 
spreading since it was first an¬ 
nounced in the sixties. Sinclair 
have at last now provided Spec¬ 
trum users with their own 'bible' 
in the shape of this package. 


This means more disciples and I 
think the package will find its 
first converts amongs those 
who are in any way 'instruc¬ 
tors'. 

It is another language, to 
many of us refreshingly different 
from BASIC. It is widely 
recognised that you tend to 
prefer the language you first 
learned to program with and so 
the package will only appeal at 
first to the most open minded 
micro users. But now that it is 
here in this form, I foresee a new 
wave of programmers and a 
wider use of LOGO in the 
vocabulary of children and 
teachers in particular. 

LOGO is something new to 
Spectrum uses. Its potential for 
early learning should not be ig¬ 
nored. Once again we have at 
our fingertips a tool which will 
become commonplace to future 
generations or at least act as a 
stepping stone on the journey 
toward new horizons for the 
home computer. 



PHOTOCOPIES 



To take advantage of this simple service, just fill in 
the required information and send it (or a photocopy) 

to: 

ZX Computing Photocopies. 

No. 1, Golden Square, 

London W1R3AB. 

together with your money and we'll do the rest! 


Lost and can't be replaced? Well, if vou've lost one 
of the early issues that cannot be replaced from our 
stocks of backnumbers, all is not quite lost. 

If you know the article name and the issue it 
appeared in, we can supply you with a photocopy for 
the miserly sum of £1.50 including postage and packing. 



ZX PHOTOCOPIES 


NAME . . . 
ADDRESS 


. POSTCODE . 

Please send me Photocopies of the following items 

ISSUE ARTICLE PAGES 


At £ 1.50 each, I enclose £. 

Cheques and Postal Orders should be made payable to ASP Ltd. 
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How much would 


you expect to pay for a 
dual 128K fast access 
storage system for 
your Spectrum that 
included Centronics 
and RS232 interfaces 
and free word pro¬ 
cessing software as 
standard? 

Chances are it’s a lot more 
than £129.95. But this is what 
will buy you the incredible 
Rotronics Wafadrive unit. 
There are no extras - this price 
includes VAT and postage. 



ROTRONICS WAFADRIVE 


* fist re liable dual- 
drive stora ge sy stem 


Integrated System 

The Wafadrive is a 
complete system which 
contains the micro interface, 
two 128K drives, RS232 and 
Centronics ports, all in one 
attractively-styled, compact 
unit. There is a minimum of 
connecting leads and no extra 
boxes to clutter the desk top. 
Like the majority of profes¬ 
sional systems, the units are 
dual drive. This offers the opti¬ 
mum balance between system 
flexibility and cost. Built-in 
serial and parallel interfaces 
allow the direct connection of 
just about any popular printer. 


Fast and Reliable 

The Wafadrive achieves 
very fast loading and saving, 
but not at the expense of 
reliability. Extensive research 
and the use of high grade 
materials ensure that the 
Wafadrive will give years of 
dependable operation. Data 


integrity is on a par with 
floppy disk.The fully inter¬ 
changeable wafers are avail¬ 
able in three sizes - 128K, 64K 
and 16K. Low capacity wafers 
give faster access. They are 
therefore most suitable for 
program development 
applications. The high 
capacity wafers are suitable 
for more general data storage. 
Loading rate is well over ten 


times as fast as cassette! 


Software 


Armed with the com¬ 
prehensive user manual, 
blank wafer and word 
processor supplied, you can 
use your Wafadrive straight 
away.There is also a rapidly 
growing range of software to 
enable the programmer and 


games player to exploit the 
Wafadrive system to the full. 

Wafadrive for the 16/48K 
Spectrum is available now. 
Versions for other popular 
home computers are under 
development. 

Send a 16p stamp for a full 
colour brochure and 
information on software and 
accessories. 


FOR USE WITH THE SINCLAIR SPECTRUM 


Please send me (enter as appropriate): 

___ ROTRONICS Spectrum Wafadrive(s) 

_- 16K wafer(s) 

_ 64Kwafer(s) 

_ 128Kwafer(s) 

_ Heathrow/Nightflite II (48K: Hewson) 

_ Space Wars/Seiddab Attack/Luna 

Attack (48K Hewson) 

_ Bear Bovver/Wong’s Loopy Laundry/ 

World Cup (48K: Artie) 

_ Starbike (48K :Softek) 

- The Artist-graphic utility (48K:Softek) 

- ZAP machine code development 

package (48K:Hewson) 

_ RS232 lead 

_ Centronics lead 

All prices include VAT and P&P TOTAL £ - 

□ I enclose a cheque/PO* made payable to SMT 

□ debit my Access/Barclay card* account no. 

(*deleteas applicable) 


@£129.95 each 
@,£3.45 each 
@£3.65 each 
@£3.95 each 
@£14.95 each 
@£14.95 each 

@£9.95 each 

@£7.95 each 
@ £9.95 each 
@£19.95 each 

@£9.95each 

@£9.95each 


Signature: 


Address: 


ZX12/84 


Send to (no stamp required): SMT, FREEPOST, Greens 
Norton, Towcester, Northants,NN128BR 


Please allow 28 
days for delivery. 


SMT 


-J 




































































Quicksoft 

Clive smith gives a brief appraisal of the 
latest Spectrum software 


money from the finance com¬ 
pany so you can buy your cargo, 
as well as paying harbour fees, 
wages and the dreaded income 
tax, plus a host of other charges 
which crop up in the game. 

As well as handling the finan¬ 
cial side there is, of course, the 
sailing side of it. You don't ac¬ 
tually sail or steer the ship on 
screen, you just type in your 
destination and by clever 
graphics watch your ship sail out 
of the harbour. This isn't as easy 
as it sounds because en route 
you may meet pirates or run into 
bad weather and even lose all 
you cargo. 

You have a choice of cargoes 
which you can carry and prices 
are different at each port. So if 
you bought arms in London and 
sailed to Liverpool you may find- 
they are cheaper when you get 
there and so you will lose money 
if you sold them. 

The graphics are well drawn 
but are only there for your 
amusement. Great game this, 
one I can recommend to anyone. 

NB. The editor is a sneaky 
fellow. After I wrote this think¬ 
ing it was a full price game he 
tell's me its one of the new 
cheap range series! In this case 
it's fantastic value for money. 

Carden Plant 
Directory By 
Practical Software 

One of my biggest groans about 
utility programs is that some are 
a poor alternative to the thing 
they are trying to replace. Such 
as desk diary when its quickerto 


Simple Business 
Accounts by 
Flowchart 

They say the simple things in life 
are the best, and the Simple 
Business Accounts from 
Flowchart certainly proves it. 
S.B.A. comes in a plastic wallet 
along with a very simple instruc¬ 
tion booklet, 8 pages and about 
50 words to the page. In fact it 
wouldn't matter if you lost them 
as the program is menu driven 
and very easy to use. Your ac¬ 
counts are kept on a weekly 
basis and will keep all your 
balanced b/f. It will keep track of 
all your expenditures and in¬ 
stead of the programmer listing 
about 5000 headings which 
cannot be changed Flowchart 
list about 30 which you can 
change to suit yourself. You also 
have control over all the 
parameters, including 
password, name of company 
and account headings. 

All reports can be made to 
hard copy and it will list all your 
expenditures separately for 
easy analysis. Reports can be 


made on the ZX printer or any 
printer using the ZX Interface 1 
RS232 port, both types print a 
32 column report. 

Data can either be stored on 
cassette, about 1 3 weeks will 
fit onto a C60, so 2 tapes will 
hold a years figures. You can 
also store data in microdrive or 
disc if you wish. Everything in 
this program is made as simple 
as possible but nothing is left 
out. If you use a Simplex book 
you would find them very 
similar. 

In fact, I found this program 
so pood I have dropped my ex¬ 
isting program in favour of this 
one to run my business on. 

Well done Flowchart. A very 
well thought out program. 

Astrocode By 
Finsbury 
Computers Ltd 

By the look of the inlay I thought 
this was going to be (as stated 
on the inlay), tantalising and 
frustrating, not for the easily 
discouraged. In fact I doubt that 
I'll ever play the game again 


because basically it's 'Master- 
mind' . 

You are supposed to be in a 
spacecraft which is stationary 
and cannot be moved until a col¬ 
our code is broken. Of course 
you are in the flight path of 
several tons of meteors. Once 
the code is broken (or guessed a 
sequence of 4 colours) a graphic 
drawn circuit diagram conects 
up and you fly off to safety. All in 
all. I'm not impressed. 


Master Mariner By 
Atlantis Software 


Now this is tantalising and 
frustrating, and not for the easily 
discouraged. Master Mariner is 
written for the 48 K Spectrum, 
and as the title may suggest it's 
about shipping. 

You are Captain of a sailing 
ship called the 'Titan Trader' and 
you have to sail from one port to 
another carrying various 
cargoes which you have to buy 
and sell. Of course, it's not that 
simple as you have to contend 
with other factors. 

First you have to borrow 
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write in the book than load the 
program every time. 

Well at last I've found the 
reverse for once. This program is 
ideal if you're bit of a 'dimbo' 
(like me) when it comes to 
garden plants. The directory 
holds 350 flowers and shrubs 
and are listed in their common 
and Latin names and gives 
details of each one. 

You can use the program in 
two ways. Either to identify a 
flower you have by inputing all 
it's charactersistics or to help 
you choose a particular flower 
that you want but don't know 
the name. For instance, say you 
wanted to plant some flowers 
but didn't know what type to 
get. You simply type in the 
characteristics you want ie: col¬ 
our, height, spread, annual, bi¬ 
annual, when you want it to 
flower etc etc., and it will look 
through its criteria and try and 
find you a flower to match your 
needs. Great if you are just plan¬ 
ning out your garden. There is 
also great room for improve¬ 
ment though. 

First, the program runs very 
slowly (still gardner's don't 
move very fast either), and 
secondly 350 plants and shrubs 
is really a drop in the ocean to the 
number of plants there are. 
Quite often it will find nothing in 
file even when given the 
simplest of requests. I think they 
should have divided the shrubs 
and plants onto different tapes 
to make a larger directory. Still, 
a vey useful program and worth 
a look at — NB. 48 K version on¬ 
ly. 

Stock Control by 
Kemp 

You may or may not have notic¬ 
ed that the Kemp Stock Control 
program has been about for 
some time. Well, Kemp have im¬ 
proved their existing program 
and now have one compatible 
with ZX microdrive and an im¬ 
proved screen layout. The main 
features of this program are 
unlimited entries, audit trail, 
item /supplier search and it is 
menu driven with 9 menu op¬ 
tions. These include display , up¬ 
date, correct, stock list, total 
stock value, delete, search and 
recorder/revalue. 

The program has a capacity 
of 600 records per file and bet¬ 
ween 350 and 450 records per- 
file, which means one 
microdrive cartridge can hold 
700 to 1000 records. 

Each microdrive will save 
both program and data and with 
a full file takes about 3 0 seconds 
to load. Verification is automatic 
when loading or saving, to en¬ 
sure security. The program and 
data can still be transfered onto 


cassette but it takes about 
three-and-a-half minutes to 
load. Verification is optional. 

I liked the improved screen 
display which is well laid out, 
and has a green screen effect. 

On entering date you first 
enter the stock number, up to 
10 characters. Next is the sup¬ 
plier name which has only four 
characters but allowing 30 for 
description of goods. Next, your 
re-order level, seven figure max, 
and finally unit cost. There is 
also a ref number which has only 
four figures. I wish they gave 
more to hold long invoice 
numbers. 

The search facility is fast, 
about two seconds, an will 
search either by supplier or 
stock number. 

With a printer permanantly 
attached it will keep a full audit 
trail. The beauty of this program 
is that is will operate on the ZX 
printer and all Spectrum Cen¬ 
tronics and RS232 printer inter¬ 
faces to provide output on a 80 
column printer. You can also 
select 32 or 64 characters per 
line. 

With ease, you can print out 
any stock record, keep a daily 
file of all updates, corrections, 
creations etc. A stock list of all 
records with their balances plus 
anything found in the search, 
and when your rep rings for an 
order, will give an instant list of 
all stock that needs re-ordering. 

The only fault I found was 
you have to enter the date every 
time you update a record. As 
you have to enter the date at the 
start, it would have been better 
to have the option of pressing 
one key to repeat the date when 
updating records of the option of 
changing it if needed. 

The program also has an 
access-code to deter tampering, 
but this cannot be relied to 
strongly upon. 

The cassette comes with a 
booklet to assist you but the pro¬ 
gram can be followed on the 
screen with ease. Recommend¬ 
ed retail price is £19.95 in¬ 
cluding VAT which is a fraction 
of the price you would have to 
pay for a similar program used 
on a business computer. All 
cassettes are also guaranteed 
for one year and Kemp will 
answer any queries you have. 

Omnicalc By 
Microsphere 

In the beginning there was Om¬ 
nicalc, But now, fresh from 
Microsphere is son of Omnicalc, 
yes, you guessed it, Omnicalc 2. 
It's difficult to review spread¬ 
sheets as it's not what they do, 
it's more what they will let you 
do. If you have never seen a 
spreadsheet before and you are 


in business it's worth looking at 
one, especially if you have to do 
a lot of calculations. The best 
way of explaining it to you is by 
asking you to imagine a large 
sheet of paper with lines running 
vetically and horizontally across 
it to form hundreds of small box¬ 
es. Across the top of the page 
they are numbered from 1 to 
100 and down the side from A 
to Z. So each box has a co¬ 
ordinate ie: A1 or F4. Now, let's 
imagine that you were, say, 
buying and selling. You can 
enter your sales in one box (A1), 
then your cost in another box 
(A2) and have your profit appear 
in another box (A3). The idea is it 
will take data stored in one box 
and use it to perform calcula¬ 
tions with data stored in another 
box and give you the answer in 
yet another box. 

Your screen acts as a small 
window which can be moved up 
and down the spreadsheet to 
cover all the boxes available. 

Imagine several of these 
boxes holding data and all in¬ 
teracting with each other, it 
would take hours to write a pro¬ 
gram in BASIC to handle things 
the spreadsheet can be set up to 
do in minutes. Now this can be 
used in all sorts of applications 
from manufacturing to sales 
figures. 

The Omnicalc 2 program is 
one of the better spreadsheets I 
have seen, for it has the ability of 
giving you a histogram and can 
also be used with microdrive and 
interface 1. It has 99 columns 
across and 250 rows deep, and 
will use all the mathematical 
functions that the Spectrum can 
offer. One of it's features is that 
it can repeat equations down 
any column instead of having to 
key them in one by one. 


All the actions on the spread¬ 
sheet are carried out by a series 
of one letter prompts, such as 
l-(input) which then gives the 
opportunity to Equate, or put in a 
value, or blank and write text. 

Other promts include 
C( calculate), D( dec ode), 
G(goto), K(copy), T(sub-total) 
and a host of others which the 
31 page instruction manual can 
best explain. In fact Omnicalc 2 
has 4 programs, OM2, 
om64000, omniconvert and 
omdelete. The last two have on¬ 
ly relevance to those who own 
the original Omnicalc. Om2 oc¬ 
cupies the very top of the Spec- 
trum memory, whereas 
om64000 leaves the bytes bet¬ 
ween 64000 and 65535 for 
any complex printer interface. 

Results can be printed out on 
a ZX printer and to a full size 
printer connected to a suitable 
interface. 

If you think you need a 
spreadsheet for your business 
needs then I think you won't go 
far wrong with this one. 

Garden Birds By 
Natsoft 

My apology to Natsoft, I had 
said 'Garden Birds' didn't con¬ 
tain the Bullfinch. Well, it does. I 
also said that you were offered 
three choices of bird size while in 
fact there are seven. After the 
success of this program Natsoft 
are to release two extra pro¬ 
grams, 'Country Birds' and 
' Coastal Birds'. This gives a total 
of over 250 species in all, cover¬ 
ing all the birds commonly seen 
in Britain. 

(Consider your wrist slapped 
- Ed.) 




Breen 
Fingers 

GARDEN 
PLANT 

directory 

This program contains details 
ot 350 flowers and shrubs. 
You can select plants by 
name or by important 
characteristics (height, 
flower colour, month 
of blooming, etc.}. 





2 



Temp 

in his 
annoi 
Journ 
grams 
Th 
adven 
and 
chara 
specie 
puting 
ten b\ 
Comp 
last \si 
part of 
we ha 1 
him tu 
Ter 
range < 
for bot 
Spee, 
Doom 
trum a 
and of 
the Sp 

The 

Tempt 
packs 
sets of 
— for 
compe 
consist 
for this 
trum 
Challer 
Journe 
Plea 
would I 
form i 
postma 
you! 

The i 

In line v 
tation's 
want y< 
the advi 
journey 

The i 

• Thisc 
UK and I 
of ZX 
employe 

ZX COMI 


124 



















COMPETITION 


ZX81 and spectrum 
Software to be 

won! 
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be tempted by these 
programs from 
Temptation Software 


Temptation Software are based 
in historical Rye and have just 
announced the addition of "The 
Journey" to their range of pro¬ 
grams. 

The journey is a full blown 
adventure game with graphics 
and self willed interactive 
characters. What makes it 
specially interesting to ZX Com¬ 
puting readers is that it was writ¬ 
ten by Alan Davis who is a ZX 
Computing contributor. In our 
last issue we published the final 
part of one of his adventures and 
we have something special from 
him tucked away for the future! 

Temptation have a varied 
range of programs on the market 
for both machines, Admiral Graf 
Spee, Baron and Dungeons of 
Doom for both ZX81 and Spec¬ 
trum and Challenge, Las Vegas 
and of course The Journey for 
the Spectrum only. 

The Prizes 

Temptation are offering 60 
packs of three programs — 30 
sets of ZX81 and 30 Spectrum 
- for the lucky winners of our 
competition. The ZX81 pack 
consists of their three programs 
for this machine and the Spec¬ 
trum pack consists of 
Challenge, Las Vegas and The 
Journey. 

Please tick which prize you 
would like when you return the 
form and who knows, the 
postman may soon be calling on 
you! 

The Competition 

In line with the theme of Temp¬ 
tation's new program all we 
want you yo fo id yo indentify 
the adventurers by their famous 
journey. 

The Rules 

I This competition is open to all 
UK and Northern Ireland readers 
of ZX Computing, except 
employees of Argus Specialist 


Publications Ltd. Their printers 
and distributors, employees of 
Temptation Software, or 
anyone associated with the 
competition. 

• As long as the correct 
coupon is used (a postcard in 
this case), there is no limit to the 
number of entries from each in¬ 
dividual. 

• All entries must be postmark¬ 
ed before January 31st 1985. 
The prizes will be awarded to the 
first 60 entries picked at random 
which bear the correct answers, 
the decision to be made by the 
Editor of ZX Computing. No cor¬ 
respondence will be entered into 
with regard to the results and it 
is a condition of entry that the 
Editor's decision is accepted as 
final. 

• The winners will be notified 
by post and the results will be 
published in a future issue of ZX 
Computing. 

unique 

competition 

results 

There was a moderate response 
to the Unique 'wordsquare' 
competition (ZX Computing 
August/September), but 
perhaps we'll put that down to 
the fact that it was the holiday 
season. . . good weather. . . 
that sort of thing. Anyway, the 
lucky winners were: 

Mr M Bradley of Coventry 
Mr C D Newbold of Leicester 
Lawrence Miller of Liverpool 
Mr R Gunn of Edinburgh 
Simon Turner of West Yorkshire 
R Ramshaw of Tyne and Wear 
Mr M J Beaman of Essex 
Mr Guri Nediri of Berkshire 
Sukhdev Singh of Middlesex 
(your dub information is on it's 
way; Sukhdev — Ed) 

Alan Hourihane of Wigan 
Mr L Grant of Hawick in 
Scotland 
and 

M J Davies of Dyfed, Wales. 


Each of the above should have 
received their prizes by the time 
they have read this. 

Thanks to all of you who 
entered our competition. 

The entries have been pour¬ 
ing in for the PRISM competition 
(ZX Computing Oc¬ 
tober/November) and each mor¬ 
ning I enter the office and see 
that tray marked 'competition' 



bulging fit to burst. I'll have a 
wonderful time opening that lot 
(groan). However, that's part of 
the reason that I'm here, so if 
you want to keep quite young 
man happy, enter the Tempta¬ 
tion competition and win 
yourself some free software. 
After all, WHAT HAVE YOU 
GOT TO LOSE? 

Jamie Clary. 


ZX Computing Temptation Competition, 

1 Golden Square, 

London W1R 3AB 

f—- 

Name The Adventurer 


Q. On his journey he discovered America. 


■^-“1 


Q. This person took elephants over the Alps when journeying. 


Q. An antartic journey ended in disappointment and tragedy for 
this man. 

A.. 

Q. A man famous for his journeys, has a mint sweet named 
after him. 


Q. This tarty musician took rats and children on his journeys. 


Q. An African journey was necessary before this man could 
meet Dr. Livingstone. 


NAME . . . 
ADDRESS. 


"My machine is a Spectrum/ZX81" (please delete as 
j applicable). 
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Designed exclusively for the ZX 
Spectrum, Protocol 4 brings you game 
control customising in a way that no other 
interface does. It can accept all commercially 
standard joysticks, including the Quickshot II with 
‘rapid fire’ or Trackball controllers, and is compatible with 
ALL Spectrum software. OPERATES LIKE FIXED 
OPTION INTERFACES OR CAN BE FULLY HARDWARE PROGRAMMED 


Any ga 
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The flexibility of Protocol 4 control is achieved by a specially 
designed ‘CustomCard’ system. CustomCards are easily 
programmed to suit all types of games. 


Simply clip in a programmed card for immediate customised 
control. With preset cards supplied Protocol 4 can emulate the 
following control standards: AGF/Protek, Kempston and ZX 
Interface 2 — both players. You can change or reprogram blank 
cards (1 supplied) to get the responses you want - even on 
games without joystick options. 


time you load another gan | 
The keyboard remains fully 
operative at all times. 


It is also perfectly possible to connect up to five Protocol 4'so 
one Spectrum, each programmed separately, for multiple plai 
control — only possible with the hardware programmed desig 


Utilising Hardware Programmed technology you have the benefit 
of automatic eight direction control, no power-down 
programming loss, guaranteed conflict-free operation with other 
peripherals, including microdrives, and no extra software to load 
or awkward joystick movements and key presses to make each 


Incorporated into the design is a computer Reset button for 
clearing the computer memory between games without pul 
the power plug out. 


Fully guaranteed for 18 months, Protocol 4 comes supplied— 
five CustomCards, ten Quick Reference Programming Cards 
and complete instructions. 
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As the first fully hardware programmed joystick interface, this product 
has become well established over the past year and will accept ALL 
standard joysticks or trackballs, including Quickshot II with ‘rapid fire’, 
for use with ALL Spectrum or ZX81 software — not just those with a 
joystick option. 

* No Software programming required. 

* Programming is not lost when power is disconnected between games. 

* Eight way movement — with or without the fire button pressed — only 
requires setting of the four normal directions. 

Compatibility is guaranteed with ALL key reading techniques — 
machine code or BASIC. 

* Several interfaces can be separately programmed and 
fitted to one computer for multiple player games. 

Keyboard operation is totally unaffected by this interface, 
as with all AGF add-ons, and will never conflict with any 
other device fitted at the same time. 

Twelve months guarantee, key programming information 
and a pack of Quick Reference Cards, to speed up 
setting of the clips, are supplied with 
full instructions. 


The new AGF RomSIot is designed for anyone 
who already owns a programmable joystick interface, or prefers to use 
the keyboard to control games, and would like to add the facility of ROM 
cartridge software to their system. 



RomSIot will accept the Sinclair range of instant loading games and will 
also be compatible with the new releases from Parker Software — 
exciting new games only to be available in ROM format. 


This system allows instant play. Your computer memory size is not 
important and you will be able to play games that could ordinarily 
require more RAM. 


RomSIot incorporates an extra feature called ‘Restart’. This allows you 
to instantly restertthe ROM game. 


RomSIot is guaranteed for 12 months and has a full width expansion 
connector to accept joystick interfaces, speech units and printers etc. 


QUICKSHOT 


INTERFACE II 
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The AGF Interface II represents the best low cost introduction 
to joystick control. 

The ‘AGF’ control standard is now offered by over 100 games or 
utility programs for use with any joystick or trackball. 

Any game which is controlled by the cursor movement keys (5,6,7,8) or 
hasaProtek option is also compatible with Interface II. 

[Arear connector allows other peripherals to be connected at the 
ime time. 

This product is available for either the Spectrum or ZX81, is supplied with 
lull instructions, a 12 month guarantee, and a 127 2 % discount voucher 
against further AGF mail-order purchases. 


The Quickshot joystick is an excellent value game controller 
incorporating suction cups for sure-footed precision with a comfortably 
contoured handle offering a convenient top firing button as well as one 
on the base. 


QUICKSHOT II 


Quickshot II has improved styling with a trigger type firing button as well 
as the top firing action, with a broader base for greater suction stability. 


It also has a unique ‘Auto-Fire’ facility which at the flick of a switch 
provides a constant rapid firing action simulating a fast trigger finger. 


PRICE 

AGF Protocol 4.£29.95+£1.00 p&p 

AGF Programmable Interface.£24.95+£1.00 p&p 

AGF RomSIot.£ 9.95+£0.50 p&p 

AGF Interface II...£ 9.95+£0.50 p&p 

Quickshot II Joystick.£10.50+£0.50 p&p 

Quickshot Joystick.£ 7.95+£0.50 p&p 

Extra CustomCards’.£ 3.95 inc. p&p 

(5 per pack 

Extra Quick Reference.£ 0.65 inc. p&p 

Programming Cards (10 per pack) 

Specify Computer.ZX81 

.Spectrum 


I enclose cheque/Postal Order for. 

Please debit my Access/Visa/Diners Club Card 
Account No. 


US Its! 


Signature. 
My Name . 


□ 


Address . 


zx 


□ 

□ 


Send to: AGF Hardware, Dept 
West Sussex, P022 9BY. 

Trade Enquiries ring (0243) 823337 


, Freepost, Bognor Regis, 


There’s nowhere else to go 


= 3 = 









































PROGRAMMING HINTS 



Ray Elder gives hints on developing your 
programming with the aid of a program 
by Steven Bridge of Bristol. 


OK. 

So you've done the really hard 
work, thought of something to 
write, sat down and produced a 
working, debugged program. 
You are pleased. The rest of the 
family make approving sounds 
and you decide that you will 
send your brain-child to be 
published. Some weeks later an 
envelope drops through the door 
and you rush to open it to find 
out just how many of those blue 
notes they are offering. 

Shock! Horror! They are so 
unaware of real talent that they 
have rejected your masterpiece. 
Obviously they're pretty stupid 
so you cancel your subscription 


and look for another, more ap¬ 
preciative magazine. 

Probably 75% or more of the 
programs submitted to ZX Com¬ 
puting are rejected because I 
already have a similar program 
awaiting publication. The new 
one may have different features 
or been programmed differently, 
but once I have accepted (or if 
the previous editor has ac¬ 
cepted) a program then sooner 
or later we will publish it. 

Most of the other rejections 
are because the program has 
been left in an unrefined state. 
What do I mean by that? 

Steven Bridge has very 
generously given me permission 


to use his program to try and 
demonstrate how you can refine 
a program. I do appreciate how 
difficult it is to accept critism 
and to allow your work to be 
criticised in print must be twice 
as bad, so my most heartfelt 
thanks to him for taking the hot 
seat! 

Steve's Program 

Take a look at Program 1. This is 
Steve's original program, it has 
no drastic bugs, (there is one 
very minor one that is not fatal 
— can you spot it?), and it works 
fine, performing the task intend¬ 
ed. 


So what's wrong with it? 
Answer, nothing! But let's take 
what I call "the next step". 

The first thing I noticed was 
the system of producing the 
superb music, obviously Steve 
had developed this note by note 
in the Data statement and used a 
system where 999 was the 
"rogue value" which signalled 
the end of that section. 

However, now that the 
music was completely 
developed it is no longer essen¬ 
tial. Also is seems a shame to 
only use it once. With this in 
mind I created a subroutine at 
8000-8020 in my program 
(program 2). 

The RESTORE allows me to 
call it more than once and find 
the correct starting point of the 
Data each time, knowing the ex¬ 
act length allowed a FOR/NEXT 
loop to be used, variables a and b 
can both be READ in one go and 
the whole lot fits in one line. 

The next thing I noticed was 
the frequent use of PAUSE 100: 
CLS and so I thought another 
subroutine would be in order. On 
my listing I created this 
subroutine at line 8100. 

Notice I used an empty loop 
instead of PAUSE. This is partly 
a leftover technique from my 
ZX81 days when PAUSE caus¬ 
ed a screen flicker and an occa¬ 
sional crash. However I still use 
it on the Spectrum because on 
occasions a player may be slow 
to remove his finger from a key 
and cause the pause to be ig¬ 
nored. Rememberthatapauseis 
cut short by a key being pressed! 
Variable qu is initialised in 
Steve's program but never 
used. He was probably going to 
use it as a question counter then 
developed his program in 
another way. As it is redundant 
we ought to remove it for 
neatness' sake. 

Steve owns a 16K Spec¬ 
trum, so, for the sake of memory 
saving, I reduced variable 
"score" to "sc". It would have 
been even better to have used 
"s" but I wanted to keep a 
balance between economy and 
legibility. For the latter Steve's 
name is the ideal! 

The Big step 

So much for the simple, nit pick¬ 
ing modifications. To get a good 
overall view of his program, and 
in fact any program, it is essen¬ 
tial to get a print out of the 
listing. For this purpose the sad¬ 
ly defunct ZX printer or the 
Alphacom 32 is ideal. 

With a listing available the 
pattern of the program emerged 
and I traced it through looking 
for repetitive actions, initially in 
order to create subroutines but 
soon I became aware that it j 
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I PROGRAMMING HINTS I 


could be summarised in a simple 
form as follows: 

• 1 Print at the same posi¬ 

tion the question 
number. 

• 2 Print at the same posi¬ 

tion the question and 
3 options. 

• 3 Get an input. 

• 4 Beep. 

• 5 Check answer, if 

wrong print this at the 
same pos. and give 
correct answer. 

• 6 Check answer, if cor¬ 

rect print this, add 10 
to score. 

• 7 Next question. 

The only things that changed 
were the questions, the options 
and the position the correct 
answer was in. 

As so much was repeated I 
looked for a way to set up a for¬ 
mat and use Data for the dif¬ 
ferent questions each time. 

The obvious one was the one 
I used. Each question was set up 
as a DATA line starting from line 
9000, and each line consists of: 

• The question — a string 
variable 

• The 3 options — numeric 
variables 

t The position of the answer 
in the options — a numeric 
variable 

This makes it simplicity itself 
to amend, alter, increase or 
replace any of the questions as 
they all follow the same layout. 
To store the three options I used 
a DIMensioned array. This 
would prove easier to find when 
printing the correct answer. 
Also while I was about it I 
thought it might be nice to give 
the correct answer even if the 
player had chosen correctly, a 
confirmation of his choice. 

Finally I used variable a (for 
answer) to hold the position in 
the options of the correct 
answer. 

The Final step 

Line 1 50 RESTOREd the Data 
pointer to the start of the ques¬ 
tions and line 200 set up a loop 
counter i. 

I decided that as we knew 
how many questions were to be 
asked a main loop was suitable. 

Using the value of "i" it was 
straightforward to print up the 
question number as Steve had in 
his original. The data was READ 
into q$, each element of c() and 
'a" then the pause, els 
subroutine was called. All in the 
one line. 

Line 210 prints out all the in¬ 
formation . Notice the loop' 'j'' to 
print each c() element, and how I 
utilised its value to provide 


suitable spacing and the 
numbering. This was found by 
trial and error. Quite often a fair 
bit of time needs to be spent on 
just formatting the screen to 
give a balanced, effective 
display. Of course, each person 
has his own preferences for the 
way a screen is laid out, this only 
happens to be mine. 

Line 212 gets the input. Here 
I used INKEY$. My reason was 
that the less key-pressing the 
user did the more he could 
concentrate on the questions. 
The fact that only a single 
number from one to three was 
required made it most ap¬ 
propriate. I also introduced a 
simple but effective check that a 
suitable key was pressed, all 
other keys (except BREAK of 
course) are ignored. 

Line 215 provides the BEEP 
then goes on to check for the 
correct answer by comparing 
the VALue of the input a$ to 
variable "a" read from the Data. 
The variable "a" is also used to 
identify the correct element of 
c() for printing in both ''correct'' 
and "wrong" messages. 

The line then increases the 
score and jumps over line 216 to 
line 220. Line 216 is the 
"wrong" message and is only 
reached if VAL a $ is not equal to 
"a" when checked by line 215. 

Lines 600 to 701 follow 
Steve's format of presenting the 
messages and line 701 uses 
PAUSE 0 to wait for key. At this 
stage there has been a lengthy 
gap since the last required key 
press so there should not be 
much chance of lingering 
fingers. 

Further Steps 

Well, Steve agreed with me that 
this program was much more ef¬ 
ficient and easily adaptable than 
before, and we talked about 
other modifications it was now 
possible to make with the extra 
memory available. 

Most of these we'll leave for 
you to experiment with. The 
first one was that, for the sake 
of user friendliness, a prompt to 
"Press 1,2 or 3" would be nice 
after each question the prompt 
removed on a valid input. 

Then we thought that we 
could increase the number of 
questions. A possible idea — 
especially with a 48K machine 
— would have to be twice the 
number of questions in memory 
as were required to be asked and 
chose them at random. This 
would make for tremendous 
variation each time the game 
was played. A system of check¬ 
ing that a question wasn't 
repeated would need devising 
for this! 


Steve's original program 

2 LET score=0s LET qu=l 
100 BORDER 0: FAPER 0: INK 7: C 
LS 

110 PRINT AT 4,7;"Q U I Z M A S 
TER" 

112 PRINT AT 6,6; INK 4; BRIGHT 
1; FLASH l;"Press any to to sta 

rt" 

113 PAUSE 0: CLS 

115 PRINT AT 8,13;"QUESTION 1" 

116 READ a: IF a=999 THEN GO T 
0 200 

117 READ b: BEEP a/10,b: GO TO 
.116 

118 DATA 2,7,2,7,1,9,1,12,1,11, 
1,9,2,14,2,14 

119 DATA 1,14,1,16,1,11,1,12,2, 
9,2,9,1,9,1,12,1,11,1,9,2,7 

200 DATA 999 

201 CLS 

210 PRINT AT 2,0;"In what year 
did Captain Scott Reach the sou 
th pole." 

213 PRINT AT 5,0;"1.1912 2.1911 
3.1910" 

214 INPUT LINE a* 

215 IF a$<>"1" THEN BEEP .1,1: 
PRINT AT 10,3;"WRONG THE ANSWER 
WAS 1912" 

216 IF a$="l" THEN BEEP .1,2: 
PRINT AT 10,13; FLASH 1;"CORRECT 

LET score=score+10 

217 PAUSE 100: CLS 

218 PRINT AT 8,13;"QUESTION 2": 
PAUSE 100 

220 CLS 

223 PRINT AT 2,0;"In what year 
did London Airport open." 

224 PRINT AT 5,0;"1.1945 2.194 

6 3.1943" 

225 INPUT LINE a* 

226 IF a*<>"2" THEN BEEP .1,1: 
PRINT AT 10,3;"WRONG THE ANSWER 
WAS 1946" 

227 IF a$="2" THEN BEEP .1,1: 
PRINT AT 10,13;"CORRECT": LET sc 
ore=score+10 

228 PAUSE 100: CLS 

230 PRINT AT 8,13;"QUESTION 3": 
PAUSE 100: CLS 

231 PRINT AT 2,0;"In what year 

was the -first London Marath 

on. " 

232 PRINT AT 5,0;"1.1982 2.198 

1 3.1980" ^ 

233 INPUT LINE a* W 
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234 IF a$<>"2" THEN BEEP .1,1: 
PRINT AT 10,3;"WRONG THE ANSWER 
WAS 1981" 

235 IF a$="2" THEN BEEP .1,1: 
PRINT AT 10,13;"CORRECT": LET sc 
ore=score+10 

300 PAUSE 100: CLS 

310 PRINT AT 8,13;"QUESTION 4" 

312 PAUSE 100: CLS 

314 PRINT AT 2,0;"In What year 
were the cats eyes -first manu-fac 
tured." 

315 PRINT AT 5,0;"1.1934 2.193 

6 3.1935" 

316 INPUT LINE a$ 

317 IF a$<>"3" THEN BEEP .1,1: 
PRINT AT 10,3;"WRONG THE ANSWER 
WAS 1935" 

318 IF a$="3" THEN BEEP .1,1: 
PRINT AT 10,13;"CORRECT": LET sc 
or e=score-*-10 

320 PAUSE 100: CLS : PRINT AT 8 
,13;"QUESTION 5": PAUSE 100: CLS 

321 PRINT AT 2,0;"In what year 

was Halley's comet -first s 

ighted." 

332 PRINT AT 5,0;"1.1910 2.191 

1 3.1909" 

400 INPUT LINE at 
445 IF at< >"1" THEN BEEP .1,1: 
PRINT AT 10,3;"WRONG THE ANSWER 
WAS 1910": PAUSE 100: CLS 
450 IF a$="1" THEN PRINT AT 10 
,13;"CORRECT": LET score=score+1 
0: PAUSE 100: CLS 
460 PRINT AT 8,13;"QUESTION 7": 
PAUSE 100: CLS 

467 PRINT AT 2,0;"In What year 
was the opening o-f the -forth bri 
dge. " 

468 PRINT AT 5,0;"1.1964 2.196 

1 3.1963": INPUT LINE at 

469 IF at<>"3“ THEN BEEP .1,1: 
PRINT AT 10,3;"WRONG THE ANSWER 
WAS 1963": PAUSE 100: CLS 

470 IF at="3" THEN BEEP .1,1: 
PRINT AT 10,13;"CORRECT": LET sc 
ore=score+10: PAUSE 100: CLS 

473 PRINT AT 8,13;"QUESTION 8": 
PAUSE 100: CLS 

474 PRINT AT 2,0;"In what year 
did England win theworld cup." 

475 PRINT AT 5,0;"1.1966 2.196 

7 3.1964": INPUT LINE at 

480 IF at< >"1" THEN BEEP .1,1: 
PRINT AT 10,3; "WRONG. THE ANSWER 
WAS 1966": PAUSE 100: CLS 

481 IF at="1" THEN BEEP .1,1: 


PRINT AT 10,13;"CORRECT": LET sc 
ore=score+10: PAUSE 100: CLS 
490 PRINT AT 8,13;"QUESTION 9": 
PAUSE 100: CLS 

500 PRINT AT 2,0;"In what year 
was oil discovered in the north 


sea by B.P." 

510 PRINT AT 5,0;"1.1970 2.196 

9 3.1973": INPUT LINE at 

511 IF at< >"1" THEN BEEP .1,1: 
PRINT AT 10,3;"WRONG THE ANSWER 
WAS 1970" 

512 IF at="1" THEN BEEP .1,1: 
PRINT AT 10,13;"CORRECT": LET sc 
ore=score+10 

513 PAUSE 100: CLS 

600 PRINT AT 10,14;"Game over": 
PAUSE 100: CLS 

700 PRINT AT 4,6;"Y OUR SC 
0 R E = ";score 

701 PRINT AT 7,4; BRIGHT 1; INK 
2; FLASH 1;"Press any key to pi 


ay again" 


702 INPUT LINE at: IF at="y" T 
HEN RUN 

703 STOP 

800 FOR a=0 TO 3: SAVE "Quizmas 
ter" LINE 1: NEXT a 


We even mused on a way to 
present the options in a different 
order so that the date had to be 
remembered and not the posi¬ 
tion in the options. For this one 
we created these lines: 

205 F0Rj= 1 TO 4 

206 LET x = INT (RND * 3) + 1: 
LET y = INT (RND *3) + 1: IF 
x = y THEN GO TO 206 

207 IF x = a THEN LET a = y: GO 
TO 209 

208 IF y = a THEN LET a = x 

209 LET z = c(x): LET 
c(x) = c(y):LET = z: NEXT j 

This swaps two elements of 
c() at random, four times. Lines 


207/ 208 keep track of the pos¬ 
tion of the correct answer. 

Another idea was that the 
option data could be made into 
strings so that some answers 
could be words as well as 
numbers and open up a whole 
new range of questions. All that 
would be necessary would be to 
DIMension c$(3,4) and use c$() 
instead of c(), the number 4 
would be altered to the length of 
the longest word in the answer. 

As it was now getting to 
1,30am and I had to write this 
lot up, we parted. 

And so, here endeth the 
lesson. 


The "new improved" version of Quizmaster 

100 LET sc=0: DIM c(3): BORDER 
0: PAPER 0: INK 7: CLS 
120 PRINT AT 4,7;"Q U I Z M A S 
T E R";AT 6,6; INK 4; BRIGHT 1; 
FLASH 1;"Press a key to start." 
150 PAUSE 0: GO SUB 8000: CLS : 
RESTORE 9000 

200 FOR i=1 TO 8: PRINT AT 8,13 
;"QUESTION ";i: READ q$,c(l),c(2 
),c(3),a: GO SUB 8100 
210 PRINT AT 2,0;q$: FOR j=l TO 
3: PRINT AT 4+j*2,13;j;" ";c(j) 
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;: NEXT j 

212 LET a$=INKEY$: IF a$= M " OR 
a$<"l" OR a$>"3" THEN GO TO 212 

215 BEEP .1,1: IF VAL a$=a THEN 
PRINT AT 14,9;c(a);" is CORREC 

T": LET sc=sc+10: GO TO 220 

216 PRINT AT 14,3;"WRONG, THE A 
NSWER WAS " ;c(a) 

220 GO SUB 8100: NEXT i 

600 PRINT AT 10,14;"Game over": 

GO SUB 8100 

700 PRINT AT 4,6;"Y OUR SC 
0 R E = ";sc: GO SUB 8000 

701 PRINT AT 7,4; BRIGHT 1; INK 
2; FLASH 1;"Press any key to pi 

ay again": PAUSE 0: RUN 
8000 RESTORE 8010: FOR i=l TO 19 
: READ a,b: BEEP a/10,b: NEXT i: 
RETURN 

8010 DATA 2,7,2,7,1,9,1,12,1,11, 
1,9,2,14,2,14 

8020 DATA 1,14,1,16,1,11,1,12,2, 
9,2,9,1,9,1,12,1,11,1,9,2,7 
8100 FOR j=l TO 300: NEXT j: CLS 
: RETURN 


9000 DATA "In what year did Capt 
ain Scott Reach the south pole. 
",1912,1911,1910,1 
9010 DATA "In what year did Lond 
on Airport open.",1945,1946,1943 
,2 

9020 DATA "In what year was the 
■first London Marathon.", 198 

2,1981,1980,2 

9030 DATA "In What year were the 
cats eyes -first manufactured. ", 

1934.1936.1935.3 

9040 DATA "In what year was Hall 
ey's comet -first sighted." 

,1910,1911,1909,1 

9050 DATA "In What year was the 
opening o-f the forth bridge." ,19 

64.1961.1963.3 

9060 DATA "In what year did Engl 
and win theWorld Cup.", 1966,1967 
,1964,1 

9070 DATA "In what year was oil 
discovered in the north sea by B 
•P.",1970,1969,1973,1 
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Keypanel Kits Keypanel Kits 



Assemble a Custom 
Keypanel for each of your 
programs and you create an 
instant and individual 
reference to every one. 

Look at these Features!! 
Durable stay-flat Plastic not 
cardboard. 

Matt-black panels look super 
on your Spectrum. 

Pre-printed ‘Spectrum Red’ 
labels for a professional finish. 

Useful too with a joystick for all 
those other keys. 

Each kit comes in a clear 
plastic storage wallet and 
contains: 

10 Matt-black Keypanels, a 
sheet containing over 140 self- 


adhesive labels pre-printed 
with words, symbols and 
arrows, plus a sheet of 140 
blanks for your own design. 

A must for Fighter Pilot, 
Flight Simulation and all multi¬ 
key games and Business 
applications. 

The First add-on for your 
Spectrum. 

Custom Keypanel Kits 

are£3-95 plus 35p p&p each. 

From W H SMITH and good 
computer stores or by return 
of post from: 

SOFTEACH LIMITED 

.2 5 College Road, 

Reading, 

Berkshire RG6 1QE. 


*& « 



and Early Learners. 


The Spectrum keyboard is 
quite a complicated sight for 
even adult eyes, but young 
children really do need 
something bolder to ensure 
they get the best from 
educational programs in 
particular. 

These flexible printed 
overlays are mounted on 
individual locating frames and 
produce a clear and simple 
keyboard for young users. 

The kit contains a complete 
range of panels, printed in a 
large clear typeface. (Lower 
case, upper case, upper and 
lower, blank key outlines and 
two blank panels for you to 
draw on.) 

Your child will get more 


from your Spectrum with the 
Early Learners Keypanel Kit! 
From SOFTEACH LIMITED 

2 5 College Road, 

Reading, Berkshire RG6 1QE. 

rPlease send me: 

_Custom Keypanel Kits 

@£3.95 plus 35p p&p each. 

_Early Learners Kits 

@£2.95 plus 35p p&p each 
■ (Overseas please add 2 5%.) 

I enclose a cheque/P.O. 

| payable to SOFTEACH LIMITED. 

NAME 


1985 


ZX COMPUTING DECEMBER 1984/JANUARY 1985 


131 


























ZX81 BOARD CAME 



A brilliant version of Chinese Checkers 
from A N Morton in w. Germany — can 
YOU beat the computer? 


If you enjoy playing board 
games and are fascinated by 
their hidden logic, then this pro¬ 
gram is for you! 

Gobang must be the Chinese 
forerunner of "naughts and 
crosses", although somewhat 
more elaborate, as one would 
expect from an oriental game. 

The aim of the game is to 
make a line of five "stones" 
diagonally, vertically, or 
horizontally. The black or white 
stones are placed on the in¬ 
tersections of the board. The 
rules of the game are fully ex¬ 
plained in the BASIC program. 
This program combines 
machine-code and BASIC, so 


that computer responses are 
very rapid, considering the 
lengthy calculations involved in 
generating a single move. The 


game can be 
played at three levels 
of varing subtlety. Level 
ree should present a challenge 
to even the most experienced of 
players. 

Program structure 

The REM statement houses the 
machine-code routines which 
are explained in a following sec¬ 
tion. 

Lines 10 to 31 print out the 
rules of the game, which are 
displayed for as long as it takes 
to set up the variables between 


Table 1. Machine code routines for Gobang. 


Lines 1000 to 1074 
Lines 899 to 909 
Lines 910 to 937 
Lines 800 to 867 
Lines 700 to 731 
Lines 732 to 111 
Lines 480 to 508 

Lines 400 to 407 
Lines 41 8 to 446 
Lines 309 to 379 


search for 4 stone-lines (computer) 
search for 4 stone-lines (player) 
generate winning or blocking move 
search for 3 stone-lines (level 3 computer) 
search for 3 stone-lines (level 3 player) 
generate appropriate move for a "3-line" 
search for 3 stone-lines (level 2,3, 
computer) 

search for 3 stone-lines (level ,3, player) 
generate appropriate move 
deal with the 2 stone-lines 


lines 94 
and 112, 
corresponding to 
the board-boundaries, 
game-level is established 
between lines 33 and 38, then 
lines 6 0 to 9 3 print a 9 x 9 board 
with coordinates. 

Lines 113 to 118 play the 
first move, (computer always 
starts),by printing an "X" at 
board-center and noting the 
move in the two "internal 
boards", A(z,k), and the 
machine code matrix contained 
above RAMtop. The A(z,k) 
matrix is for generating and 
checking "allowed moves" and 
the machine code matrix is for 
identifying lines of stones. 

Lines 120 to 134 then ask 
for the player's move, checking 
whether it is valid, then noting 
the move on A(z,k) and in the 
machine code matrix, where the 
value poked for a computer's 
stone is 3, for a player's stone 7. 
Line 1 34 finally prints an "o" at 
the position chosen by the 
player. 

From here on the work starts! 
Lines 137 to 1 43 route the pro¬ 
gram to various subroutines 
depending on the number of 
moves "M" played. Lines 1200 
to 308 produce the first three 
opening moves After the sixth 
move, the program is sent on a 
long and tortuous journey 
through countless IF....THEN 
statements to finally end up at 
line 1 45 where the move is then 
printed on screen. 

After the ninth move and 
each move thereafter, lines 119 
and 140 route the program to 
subroutines 600 and 641 to 
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check for a possible win, in- 
which case the result of the 
game is printed, together with 
the number of moves played. 
Lines 630 and 658 clear the 
machine code matrix, then an 
option for relay is given. The rest 
of the program generates ap¬ 
propriate moves after identifica¬ 
tion of 4,3 or 2 stone-lines in the 
machine code matrix. 
Thereafter, the program 
operates as described in table 1. 

variables used in 
program 

(Z,K); (R,C); (J,l); (W,L); (F,E); 
(S,T); represent board coor¬ 
dinates, (line, column), at dif¬ 
ferent points of the program. 

A(Z,K); represents the value 
assigned to a particular point 
(Z,K) on the board. 

A = 3 for board-boundaries 

A = - 1 for computer-stone 

"x" 

A = 2 for player-stone "o" 

A = 0 for unoccupied posi¬ 
tions 

M; represents number of moves 
played, H; the game-level, all 
other variabls are for calcula¬ 
tions. 

Machine code 
routines 

(USR16514, USR 16650, USR 
16637) 

The machine code routines are 
the "heart" of the program, 
without which the game would 
be much too slow. Essentially, 
these routines search through a 
block of memory, reserved 
above RAMtop, for values cor¬ 
responding to stone-patterns, 
which are POKEd into the 
memory-matrix after each 
move. When a "line" is iden¬ 
tified, the routine returns to 
BASIC, where the contents of 
reg-pair BC are decoded to 
enable the appropriate move to 
be generated. The value of B 
gives the position of the first 
stone in the line. The C-value 
corresponds to the type of line, 
vertical, horizontal or diagonal. 
If no line is found, then BC = 0, 
so USR 16514 or USR 
16650 = 0. If the move 
generated by USR 1 6514 is in¬ 
valid, as can happen at board- 


Hex 

Mnemonic 

OEOO 

LD C,0 

3A007D 

LD A,(32000) 

21117D 

LD HL,3201 7 

0681 

LD B,1 29 

BE 

CP(HL) 


boundaries, then the program is 
sent back to search for another 
line via USR 16650, after the 
BC values have been repoked in¬ 
to addresses 31 985 to 31 988. 
Addresses 32000 to 32002 
are reserved for stone-value (3 
or 7), line length and line-sum. 
USR 16637 clears addresses 
32017 to 32145 correspon¬ 
ding to the machine code 
matrix. 

Getting it all 
together 

Before doing anything, RAMtop 
must be lowered to address 
31985, by typing in 

POKE 16388,241 

( +NEWLINE) 

POKE 16389,124 : : : : 

NEW 

To check that RAMtop is at 
31985, enter 

PRINT PEEK 16388 + 256 

* PEEK 16389 

The next step is to type in the 
hex loader program, making 
sure that the REM statement 
contains at least 145 characters 
and that the first address to be 
poked (if using another hex 
loader), is 1 6514. Now RUN the 
loader program and type in the 
hex code in the same order as 
listed in "Machine code 
routines", pressing NEWLINE 
after each line of code entered. 
After entering the last line of 
code, type in ST to stop pro¬ 
gram. Now delete each line of 
the loader program leaving the 
REM line, then type in POKE 
1 6510,0 + NEWLINE to give an 
unerasable REM line. As a 
precaution, SAVE the REM line 
on tape. You are now ready to 
GO-BASIC! 

With the REM line still in 
memory, type in the BASIC pro¬ 
gram as listed. Type RUN 
1076 +NEWLINE to SAVE the 
completed program on tape. 
The program will then start, ask¬ 
ing you for a game! You might 
need a break after all the typing 
you will have done up to this 
point! By entering S after the 
board has been printed, you can 
opt out (apart from pulling out 
the jack!). Remember to lower 
RAMtop to 31 985 before 
loading the program from tape. 


Comment 

A = 3 or 7 

First address of matrix 
Count 1 29 
Search for first stone 


2804 

JRZ, + 4 

23 

INC HL 

10FA 

DJNZ, - 6 

C9 

RET 

C5 

PUSH BC 

E5 

PUSH HL 

ED4B017D 

LD, BC,(32001) 

23 

INCHL 

86 

ADD A,(HL) 

10FC 

DJNZ,-4 

A7 

AND A 

B9 

CPC 

2005 

JRNZ, + 5 

El 

POP HL 

Cl 

POP BC 

0E01 

LD C,1 

C9 

RET 

El 

POP HL 

E5 

PUSH HL 

3A007D 

LD A,32000) 

ED4B017D 

LD BC,32001) 

110F00 

LD DE,1 5 

19 

ADD HL,DE 

86 

ADD A,(HL) 

10F9 

DJNZ,-7 

A7 

AND A 

B9 

CPC 

2005 

JRNZ,+ 5 

El 

POP HL 

Cl 

POP BC 

OEOF 

LD, C,1 5 

C9 

RET 

El 

POP HL 

E5 

PUSH HL 

3A007D 

LD A,(32000) 

ED4B017D 

LD BC,(32001) 

111000 

LD DE,1 6 

19 

ADD HL,DE 

86 

ADD A,(HL) 

10F9 

DJNZ,-7 

A7 

AND A 

B9 

CPC 

2005 

JRNZ,+ 5 

El 

POP HL 

Cl 

POP BC 

0E10 

LD C,1 6 

C9 

RET 

El 

POP HL 

E5 

PUSH HL 

111 COO 

LD DE,28 

19 

ADD HL,DE 

7E 

LD A,(HL) 

ED4B017D 

LD BC,(32001) 

A7 

AND A 

110E00 

LDDE, 14 

ED52 

SBC HL,DE 

86 

ADD A,(HL) 

10F8 

DJNZ,-8 

B9 

CPC 

2005 

JRNZ,+ 5 

El 

POP HL 

Cl 

POP BC 

OEOE 

LD C,1 4 

C9 

RET 

El 

POP HL 

Cl 

POP BC 

3A007D 

LD A,(32000) 

1894 

JR,-108 

0000 


0681 

LD B,1 29 

21117D 

LD HL,3201 7 

3600 

LD (HL),0 

23 

INCHL 

10FB 

DJNZ,-5 

C9 

RET 

0000 


2AF17C 

LD HL,(31 985) 

ED4BF37C 

LD BC,(31 987) 

1 8E3 

JR, - 29 


Jump if found 
Next address 
Jump back to search 
Return to BASIC BC = 0 
Save count 

Save address of first stone 
B = (32002), C = (32001) 
Next address horiz-line 
Line summing 
Jump to next address 
Clear C-flag 
Line found? 

Jump if not found 

B= start of line 
C = 1 horiz-line 
Return to BASIC. 

First stone address 
Save address 
A = 3 or 7 

B = line-length, C = line-sum 

Vertical line step 

Next address on line 

Line summing 

Jump to next address 

Clear C-flag 

Line found? 

Jump if not 


C = 1 5 for vertical line 
To BASIC 


R-diagonal line-step 
Next address on line 
Line-sum 


Line found? 


C = 1 6 for R-diag-line 
To BASIC 


L-diagonal step 
Next address up line 
Line-sum 
Next address 
Line found? 

Jump if not 


C = 14 for L-diag-line 
To BASIC 


Jump back to search 

Set counter to 1 29 
First address of matrix 
Set contents to zero 
Next address 
Jump back to set 


Jump back to search 


Table 1. Machine code routines for Gobang. Hex loader for Gobang 
machine code. BASIC listing for Gobang. 
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Hex loader for Gobang machine code. 


1 REM ... 

..THERE ARE 146 CHARACTERS IN 
..THIS LINE. 


10 LET X=16514 
20 INPUT A* 

25 IF A$="ST" THEN STOP 
30 PRINT AT 21,0;" 

AT 21,1;A$ 

40 SCROLL 

50 POKE X,16*C0DE A$+CODE A$<2 
) -476 

60 LET X=X+1 
70 LET A$=A$<3 TO ) 

80 IF A$<>"" THEN GOTO 50 
90 GOTO 20 


BASIC listing for Gobang. 

0 REM THIS LINE CONTAINS THE 
MACHINE CODE AND IS '146 
CHARACTERS LONG 

1 PRINT "PRESS ANY KEY TO BEG 

IN" 

2 IF INKEY$="" THEN GOTO 2 


ic +5 p i c nj 


5 RAND USR 16637 

6 CLS 

10 CLEAR 

11 PRINT AT 0,1;"**GOBANG OR C 
HINESE CHEQUERS**" 

12 PRINT AT 1,1;"************* 
****#***•»*#**#*#* " 

13 PRINT AT 3,13;"0 X 0" 

14 PRINT AT 4,13;" 0X0 " 

15 PRINT AT 5,13;"XXQXX" 

16 PRINT AT 6,13;" 0X0 " 

17 PRINT AT 7,13;"0 X 0" 

18 PRINT AT 8,1;"THE GAME IS P 
LAYED BY PLACING " 

19 PRINT AT 9,1;"BLACK(X) AND 
WHITE(0) STONES " 

20 PRINT AT 10,1;"ON THE INTER 
SECTIONS OF THE 

21 PRINT AT 11,1;"BOARD, UNTIL 
ONE PLAYER HAS " 

22 PRINT AT 12,1;"SUCCEEDED IN 
MAKING A LINE WITH" 

23 PRINT AT 13,1;"FIVE OF HIS 
STONES,EITHER ALONG" 

24 PRINT AT 14,1;"A LINE OR DI 
AGONALLY ACROSS ." 

25 PRINT AT 15,1;"I,""CHING TH 
E MASTER"",ALWAYS " 


26 PRINT AT 16,1;"PLAY BLACK A 
ND ALWAYS START." 

27 PRINT AT 17,13;"0 X 0" 

28 PRINT AT 18,13;" 0X0 " 

29 PRINT AT 19,13;"XXOXX";AT 1 
9,19;"(WAIT)" 

30 PRINT AT 20,13;" 0X0 " 

31 PRINT AT 21,13;"0 X 0" 

32 GOTO 94 

33 CLS 

34 PRINT AT 10,11;"CHOOSE LEVE 
L 1,2,3" 

35 PRINT AT 11 ■ 1 1 s "+ l7I3n M17ld » 

36 INPUT Z$ 

37 IF Z$<"1" OR Z$>"3" THEN GO 
TO 34 

38 LET H=VAL Z$ 

59 CLS 

60 FOR K=4 TO 20 STEP 2 

61 FOR Z=4 TO 20 

62 PRINT AT Z,K;"1" 

63 NEXT Z 

64 NEXT K 

65 FOR Z=4 TO 20 STEP 2 

66 FOR K=4 TO 20 

67 PRINT AT Z,K;"1" 

68 NEXT K 

69 NEXT Z 

70 FOR L=4 TO 20 STEP 2 

75 PRINT AT 21,L;L/2 

78 PRINT AT 21,3; "0" 

80 NEXT L 

85 FOR N=4 TO 20 STEP 2 

90 PRINT AT N,21;N/2 

91 PRINT AT 3,21; "B" 

92 NEXT N 

93 GOTO 113 

94 DIM A(12,12) 

95 FOR P=2 TO 10 

96 FOR Q=1 TO 12 

97 LET A(Q,1)=3 

98 LET A(Q,11)=3 

99 LET A(Q,12)=3 
102 LET M=0 

105 LET A(11,P)=3 

106 LET A(1,P)=3 

107 LET A(12,P)=3 

110 NEXT Q 

111 NEXT P 

112 GOTO 33 

113 LET Z=6 

114 LET K=6 

115 POKE (31985+(15*Z)+K),3 

116 LET A(Z,K)=—1 

117 PRINT AT 2*Z,2*K;"X" 

118 LET M=M+1 

119 IF M>=9 THEN GOSUB 600 

120 PRINT AT 19,23;" ENTER";AT 
20,23;" Z?,K?“;AT 21,23;"(S/STOP 
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)" 

121 INPUT A* 

122 IF A^="S , ‘ THEN GOTO 684 

123 INPUT B$ 

124 IF B$="S" THEN GOTO 684 

125 IF CODE A4K29 OR CODE A*>37 
OR CODE B$<29 OR CODE B$>37 THE 

N GOTO 120 

127 LET Zi=VAL A# 

128 LET K1=VAL B$ 

130 IF Z1<1 OR Zl>10 OR K1C1 OR 
K1>10 THEN GOTO 120 

131 IF A(Z1,K1)<>0 THEN GOTO 12 

0 

132 LET A(Z1,K1)=2 

133 POKE (31985+(15*Z1)+K1),7 

134 PRINT AT 2*Z1,2*K1;"O" 

135 LET M=M+1 

136 PRINT AT 19,23;" 

AT 20,23;“ ";AT 21,23;"W 

AIT 

137 IF M=2 THEN GOTO 200 

139 IF M=4 THEN GOTO 300 

140 IF M>=9 THEN GOSUB 641 
143 IF M >=6 THEN GOTO 1000 

145 LET Z=R 

146 LET K=C 
149 GOTO 115 
190 LET Z =6 
195 LET K =6 

200 LET R=Z+1 

201 LET C=K 

202 IF A <R,C)=0 THEN GOTO 145 

203 LET R=Z 

204 LET C=K+1 

205 IF A(R,C)=0 THEN GOTO 145 

206 LET R=Z—1 

207 LET C=K-1 

208 IF A(R,C)=0 THEN GOTO 145 

209 LET R=Z-1 


311 POKE 32002,2 

312 POKE 32001,6 

313 RAND USR 16514 

314 LET J1=USR 16514 

315 IF J1=0 THEN GOTO 350 

316 LET B2=INT (Jl/256) 

317 LET C2=J1—256*B2 

318 LET J=INT (<161-B2)/15) 

319 LET I=<161—15*J)—B2 

320 IF C2=l THEN GOTO 332 

321 IF C2=15 THEN GOTO 340 

322 IF C2=16 THEN GOTO 360 

323 IF C2=14 THEN GOTO 370 

324 POKE 31985,(146-B2) 

325 POKE 31986,125 

326 POKE 31987,0 

327 POKE 31988,B2 

328 RAND USR 16650 

329 LET J1=USR 16650 

330 IF V2=l THEN GOTO 315 

331 GOTO 356 

332 LET R=J 

333 LET C=I+2 

334 IF A <R,C)=0 THEN GOTO 145 

335 LET C=I+1 

336 IF A(R,C)=0 THEN GOTO 145 

337 LET 0=1-1 

338 IF A(R,C)=0 THEN GOTO 145 

339 GOTO 324 

340 LET R=J+2 

341 LET C=I 

342 IF A <R,C)=0 THEN GOTO 145 

343 LET R=J+1 

344 if A <R,C)=0 THEN GOTO 145 

345 LET R=J-1 

346 IF A(R,C)=0 THEN GOTO 145 

347 GOTO 324 

350 LET V2=0 

351 POKE 32000,7 

352 POKE 32002,2 


210 

LET C=K+1 




353 

POKE 32001, 

14 



211 

IF A(R,C)=0 

THEN 

GOTO 

145 

354 

RAND USR 16514 



212 

LET R=Z+1 




355'LET J 1=USR 

16514 



213 

LET C=K-1 




356 

IF J1=0 THEN GOTO 190 


214 

IF A <R,C)=0 

THEN 

GOTO 

145 

357 

GQTO 316 




215 

LET R=Z+1 




360 

LET R=J+2 




216 

LET C=K+1 




Z61 

LET C=I+2 




217 

IF A (R, C) =0 

THEN 

GOTO 

145 

362 

IF A (R, C) =0 

THEN 

GOTO 

145 

300 

LET R=Z+1 




363 

LET R=J+1 




301 

LET C=K 




364 

LET C=I+1 




302 

IF A(R,C)=0 

THEN 

GOTO 

145 

365 

IF A(R,C)=0 

THEN 

GOTO 

145 

303 

LET R=Z+1 




366 

LET R=J-1 




304 

LET C=K+1 




367 

LET C=I-1 




305 

IF A(R,C)=0 

THEN 

GOTO 

145 

368 

IF A(R,C)=0 

THEN 

GOTO 

145 

306 

LET C=K+1 




369 

GOTO 324 




307 

LET R=Z 




370 

LET R=J+2 




308 

IF A(R,C)=0 

THEN 

GOTO 

145 

371 

LET C=I-2 




309 

LET V2=1 




372 

IF A(R,C)=0 

THEN 

GOTO 

145 

310 

POKE 32000,: 

3 



373 

LET R=J+1 
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374 

LET C=I-1 



375 

IF A(R,C)=0 THEN 

GOTO 

145 

376 

LET R=J -1 



377 

LET C=I+1 



378 

IF A(R,C)=0 THEN 

GOTO 

145 

379 

GOTO 324 



400 

LET U=0 



401 

POKE 32000,7 



402 

POKE 32002,2 



403 

POKE 32001,21 



404 

RAND USR 16514 



405 

LET W1=USR 16514 



406 

IF W1=0 THEN GOTO 309 


407 

GOTO 487 



418 

LET R=W-1 



419 

LET C=L 



420 

IF A <R,C> =0 THEN 

GOTO 

145 

421 

LET R=W+3 



422 

IF A(R,C)=0 THEN 

GOTO 

145 

423 

GOTO 500 



425 

LET R=W 



426 

LET C=L-1 



427 

IF A(R,C)=0 THEN 

GOTO 

145 

428 

LET C=L+3 



429 

IF A(R,C)=0 THEN 

GOTO 

145 

430 

GOTO 500 



432 

LET R=W—1 



433 

LET C=L+1 



434 

IF A(R,C)=0 THEN 

GOTO 

145 

435 

LET R=W+3 



436 

LET C-L-3 



437 

IF A(R,C)=0 THEN 

GOTO 

145 

438 

GOTO 500 



449 

LET R=W-1 



44'l 

LET C=L-1 



442 

IF A(R,C)=0 THEN 

GOTO 

145 

443 

LET R=W+3 



444 

LET C=L+3 



445 

IF A(R,C)=0 THEN 

GOTO 

145 

446 

GOTO 500 



480 

LET U=1 



481 

POKE 32000,3 



482 

POKE 32002,2 



483 

POKE 32001,9 



484 

RAND USR 16514 



485 

LET W1=USR 16514 




486 IF W1=0 THEN GOTO 400 

487 LET B=INT <Wl/256) 

488 LET C=W1-256*B 

489 LET W=INT ((161-B)/15) 

490 LET L=(161-15*W)-B 

495 IF C=15 THEN GOTO 418 

496 IF C =1 THEN GOTO 425 

497 IF C=14 THEN GOTO 432 

498 IF C=16 THEN GOTO 440 

500 POKE 31985,(146-B) 

501 POKE 31986,125 

502 POKE 31987,0 

503 POKE 31988,B 


504 RAND USR 16650 

506 LET W1=USR 16650 

507 IF U=1 THEN GOTO 486 

508 GOTO 406 
512 STOP 

600 POKE 32000,3 
605 POKE 32002,4 
610 POKE 32001,15 

624 RAND USR 16514 

625 LET L1=USR 16514 

626 IF Ll< >0 THEN GOTO 630 

627 RETURN 

630 RAND USR 16637 

631 PRINT AT 21,23;" 

632 PRINT AT 10,23;"I WIN" 

636 PRINT AT 11,23;"IN";M;"MOVE 
S" 

637 PRINT AT 0,1;"PRESS ANY KEY 
FOR REPLAY" 

639 IF INKEY$="" THEN GOTO 637 

640 GOTO 670 

641 POKE 32000,7 
643 POKE 32002,4 
645 POKE 32001,35 

654 RAND USR 16514 

655 LET G=USR 16514 

656 IF GOB THEN GOTO 658 

657 RETURN 

658 RAND USR 16637 

659 PRINT AT 21,23;" 

660 PRINT AT 10,23;"YOU WIN" 

661 PRINT AT 11,23;"IN";M;"MOVE 
S" 


662 PRINT AT 0,1;"PRESS ANY KEY 
FOR REPLAY" 

666 IF INKEY$="" THEN GOTO 662 

667 G0T0 673 

670 CLS 

671 PRINT AT 10,1;"TRY AGAIN AT 
LEVEL";H 

672 GOTO 679 

673 CLS 

674 IF H=3 THEN PRINT AT 10,1 
MASTER CHING IS IMPRESSED" 

675 IF H=1 THEN PRINT AT 10,1 
THAT WAS EASY,TRY NEXT LEVEL" 

676 IF H=2 THEN PRINT AT 10,1 
WELL PLAYED-GO TO LEVEL3" 

679 PRINT AT 11,1s " [YlflaTFiTra THIS 
GAME IS ADDICTIVE" 

680 PRINT AT 12,1;"SHALL WE CON 
TINUE?(Y)OR(N)" 

681 IF CODE INKEY$=51 THEN GOTO 
684 

682 IF CODE INKEY$=62 THEN GOTO 
5 

683 IF CODE INKEY$<>51 OR CODE 
INKEY$<>62 THEN GOTO 680 

684 CLS 




( 

[ 


) 


,E 


/ 

7 

7 

7 

7 

7 

7 

7 

7 

7 
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685 PRINT AT 20,0;;"THANK YOU F 
OR PLAYING";AT 21,0; "PRESS HffiH-B] 


1EHLI HE1 


686 STOP 

700 LET Q1=0 

701 POKE 32000,7 

702 POKE 32002,3 

703 POKE 32001,21 

704 RAND USR 16514 

705 LET F1=USR 16514 

706 IF F1=0 THEN GOTO 480 

707 LET B3=INT (Fl/256) 

708 LET C3=F1-256*B3 

709 LET F=INT ((161-B3)/15) 

710 LET E=(161-15*F)-B3 

711 IF 03=1 THEN GOTO 730 

712 IF 03=15 THEN GOTO 742 

713 IF 03=16 THEN GOTO 754 

714 IF 03=14 THEN GOTO 766 

730 IF A<F,E—1)0-1 AND A(F,E+4 
>0-1 THEN GOTO 732 

731 GOTO 820 

732 LET R=F 

733 LET C=E+1 

734 IF A(R,C)=0 THEN GOTO 145 

735 LET R=F 

736 LET C=E+2 


737 IF A (R, C)=0 THEN GOTO 145 

738 LET R=F 

739 LET C=E+3 

740 IF A(R,C)=0 THEN GOTO 145 

741 GOTO 820 

742 IF A(F—1,E)< >—1 AND A(F+4,E 
)<>-l THEN GOTO 744 

743 GOTO 820 

744 LET R=F+1 

745 LET C=E 

746 IF A(R,C)=0 THEN GOTO 145 

747 LET R=F+2 

748 LET C=E 

749 IF A(R,0 )=0 THEN GOTO 145 

750 LET R=F+3 

751 LET C=E 

752 IF A(R,C)=0 THEN GOTO 145 

753 GOTO 820 

754 IF A(F-1,E-1)<>-! AND A(F+4 
, E+4) 0—1 THEN GOTO 756 

755 GOTO 820 

756 LET R=F+1 

757 LET C=E+1 

758 IF A(R,C)=0 THEN GOTO 145 

759 LET R=F+2 

760 LET C=E+2 

761 IF A <R,C)=0 THEN GOTO 145 

762 LET R=F+3 

763 LET C=E+3 

764 IF A(R,C)=0 THEN GOTO 145 

765 GOTO 820 

766 IF A (F—1 ,E+1) 0-1 AND A(F+3 
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, E-3) 0-1 THEN GOTO 768 

767 GOTO 820 

768 LET R=F—1 

769 LET C=E+1 

770 IF A <R,C)=0 THEN GOTO 145 
77.1 LET R=F+1 

772 LET C=E-1 

773 IF A(R,C)=0 THEN GOTO 145 

774 LET R=F+2 

775 LET C=E-2 

776 IF A(R,C)=0 THEN GOTO 145 

777 GOTO 820 

800 LET Ql=l 

801 POKE 32000,3 

802 POKE 32002,3 

803 POKE 32001,9 

804 RAND USR 16514 

805 LET F1=USR 16514 

806 IF F 1=0 THEN GOTO 700 

807 LET B3=INT (Fl/256) 

808 LET C3=F1—256*B3 

809 LET F=INT ((161-B3)/15) 

810 LET E=(161-15*F)-B3 

811 IF 03=1 THEN GOTO 830 

812 IF C3=15 THEN GOTO 842 

813 IF C3=16 THEN GOTO 854 

814 IF C3=l4 THEN GOTO 866 

820 POKE 31985,(146-B3) 

821 POKE 31986,125 

822 POKE 31987,0 

823 POKE 31988,B3 

824 RAND USR 16650 

825 LET F1=USR 16650 

826 IF Ql=l*THEN GOTO 806 

827 GOTO 706 

830 IF A(F,E-1)< >2 AND A(F,E+4) 
< >2 THEN GOTO 732 

831 GOTO 820 

842 IF A(F-l,E)< >2 AND A(F+4,E> 
02 THEN GOTO 744 

843 GOTO 820 

. 854 IF A(F-l,E-l)< >2 AND A(F+4, 
E+4) 02 THEN GOTO 756 
855 GOTO 820 

866 IF A(F-l,E+l)< >2 AND A(F+3, 
E-3) 02 THEN GOTO 768 

867 GOTO 820 

899 LET U1=0 

900 POKE 32000,7 

901 POKE 32002,3 

902 POKE 32001,28 

903 RAND USR 16514 

904 LET S1=USR 16514 

905 IF S1=0 AND H=3 AND M<10 TH 
EN GOTO 700 

906 IF S1=0 AND H=3 THEN GOTO 8 
00 

907 IF S1=0 AND H=2 THEN GOTO 4 
80 
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908 

IF S1=0 AND 

H=1 THEN GOTO 3 

936 

IF A(R,C)=0 THEN GOTO 145 

09 





937 

GOTO 1060 

909 

GOTO 1035 




1000 

LET Ul=l 

910 

LET R=S 




1005 

POKE 32000,3 

911 

LET C=T+4 




L010 

POKE 32002,3 

912 

IF A(R,C)=0 

THEN 

GOTO 

145 

1015 

POKE 32001,12 

913 

LET R=S 




1020 

RAND USR 16514 

914 

LET C=T-1 




1025 

LET S1=USR 16514 

915 

IF A(R,C)=0 

THEN 

GOTO 

145 

1030 

IF S1=0 THEN GOTO 899 

916 

GOTO 1060 




1035 

LET B1=1NT (Sl/256) 

917 

LET R=S-1 




1040 

LET C1=S1—256*B1 

918 

LET C=T 




1045 

LET S=INT ((161-B1)/15) 

919 

IF A(R,C)=0 

THEN 

GOTO 

145 

1050 

LET T=<161-15*S>—B1 

920 

LET R=S+4 




1052 

IF 01=1 THEN GOTO 910 

922 

IF A(R,C)=0 

THEN 

GOTO 

145 

1054 

IF Cl=15 THEN GOTO 917 

923 

GOTO 1060 




1056 

IF Cl=16 THEN GOTO 924 

924 

LET R=S-1 




1058 

IF Cl=14 THEN GOTO 931 

925 

LET C=T-1 




1060 

POKE 31985,(146-B1) 

926 

IF A (R,C) =0 

THEN 

GOTO 

145 

1062 

POKE 31986,125 

927 

LET R=S+4 




1064 

POKE 31987,0 

928 

LET C=T+4 




1066 

POKE 31988,B1 

929 

IF A<R,C)=0 

THEN 

GOTO 

145 

1068 

RAND USR 16650 

930 

GOTO 1060 




1070 

LET S1=USR 16650 

931 

LET R=S—2 




1072 

IF Ul=l THEN GOTO 1030 

932 

LET C=T+2 




1074 

GOTO 905 

933 

IF A(R,C)=0 

THEN 

GOTO 

145 

1076 

SAVE "GOBAN0" 

934 

LET R=S+3 




1077 

RUN 

935 

LET C=T—3 




1078 

lH=ttBC*5PI CRB 


Campbell systems for spectrum 48k ' 

Can YOUR Database 

f. 

Handle Tins? 


UP,OS,c o/u' mnsf 

PROFESSIONAL FILE MANAGEMENT, DATA RETRIEVAL AND PRESENTATION 
ANY ADDRESS LISTS, INVENTORY, CUSTOMER OR PERSONNEL RECORDS... 


IMASTERFILE can! 

Microdrive commands included; 32,42 or 51 
characters per line!; 26 fields per record; 

Unrestricted number of records; 36 user defined 
Display/Print formats; Fast search & sort facilities; 

Around 32K of RAM available for data! 

NOW with IMF-PRINT and MASTERFILE version 09, 
you can format your data for a full width printer! 

Works with most popular printer interfaces. Fully variable report widths (over 100 columns) and 
lengths! Powerful numeric editing and column totals. Almost no reduction in space available for 
data. Many more products available. Send SAE for details! 

MASTERFILE version 09 £ 15.00 

£ 6.95 



All programs mailed 1st class by return. 
Prices include VAT and postage within Europe: 
New Address; Campbell Systems 

l MASTERFILE with MF-PRINT £19,95 BssexMGK) ^Ta^nghnd 0i’-508 1 °0S8 


MF-PRINT 


cs 










































SOFTWARE REVIEWS 


The ZX81 soft 
selection 

Nick Pearce, our ZX81 expert, passes 
Judgement on the latest batch of 

releases. 


Rocketman 
Software Farm 

As regular readers of this col¬ 
umn may recall, I was very 
favourably impressed with 
Forty-Niner, the first hi- 
resolution game from Software 
Farm. 

Rocketman is their follow¬ 
up, hi-res game and it is even 
better. Once you're up and runn¬ 
ing there can be little doubt that 
you will be transfixed for hours. 
The game takes time to master, 
but that doesn't seem to matter 
at all. 

Rocketman is a slightly mis¬ 
leading title. This is not a 'star 
wars' type game. The object is 
to collect five diamonds which 
rest on ledges on the left of the 
screen. Your man starts on the 
right hand side of the screen on a 
system of platforms and lad¬ 
ders. You have to hurry round 
these collecting fuel cans which 
appear at random positions. 


Once you have sufficient fuel, 
you get your rocket and with this 
strapped to your back fly off 
across the expanse of sea to the 
ledges to get those diamonds. 

Of course it's not that easy. 
Any slight misjudgement as you 
jump from platform to platform 
and climb up and down the lad¬ 
ders, and you end up in the drink. 
There is a "bubloid" whose sole 
object is to chase and catch you. 
The hi-res display is very good 
indeed, even down to the 
realistic splash as you fall to your 
death in the sea. 

If you can get through this 
first easy (?) section, you are 
faced with a more difficult stage 
in which you have to collect 
enough legs of lamb to feed your 
vulture in order to fly over to the 
diamonds. I don't think I've seen 
a better game for the ZX81. 
Superb. 

Rocketman costs £5.95p from 
Software Farm, 155 
Whiteladies Road, Clifton, 
Bristol BS8 2RG. 


ZOR 
J. Till 
Canada 

I really am being spoilt this time. 
Another hi-res game to review, 
and a very good one too. It is the 
traditional invaders type game, 
but the graphics are excellent. 

The game can be played with 
either one or two players, and 
you have five lives per game. 
The action seemed a little slow 
at the start of the game, but it 
speeds up as you progress. The 
motherships are particularly dif¬ 
ficult to hit as they dart across 
the top of the screen. The only 
time I successfully destroyed 
one was whilst it was stationary 
dropping off an alien to reinforce 
the attack on my defences. 
There are five aliens worth from 
10 up to 50 points each. 
Motherships are a good catch, 
earning you 700 or more points. 

As I have already indicated, 
the graphics display is very good 
indeed. Not only are the aliens 
nicely designed but the move¬ 
ment and explosions are good 
too. Your defender laser even 
recoils at each firing burst to 
good effect. 

ZOR is an excellent pro¬ 
gramme and must rank very 
highly in the ZX81 hall of fame. 
ZORisfromJ. Till, POBOX445, 
Stratford, Ontario, Canada N5A 
6TZ. 


codescan 
Ceran Software 

Codescan offers a quick and 
easy method of entering and 
checking machine code, and will 
be of interest to those ZX81 
users who write complete pro¬ 
grams, or subroutines, in 
machine code. 

During use, the screen 
displays the Codescan 
operating commands, together 
with a 'window' showing 24 ad¬ 
dresses and their hexadecimal 
contents, with a cursor pointing 
to one of the addresses and the 
contents of the A, BC, DE, and 
HL registers. The window can 


be scrolled up or down, and the 
cursor pointed quickly to any 
desired address, to enable 
machine code to be readily com¬ 
piled and edited. The display and 
handling methods are excellent 
in this respect, and make 
Codescan a very easy-to-use 
program. 

The emphasis throughout, is 
on user-friendliness. It comes 
complete with a clearly written 
instruction booklet, which con¬ 
tains an example program, 
through which the reader is 
taken, step-by-step, as an in¬ 
troduction to the facilities of¬ 
fered by Codescan. The pro¬ 
gram resides above RAMTOP in 
the ZX81, and so before loading 
the program, RAMTOP must be 
lowered. 

Apparently, Codescan was 
developed by Ceran Software as 
an aid to their own program¬ 
mers. It is certainly likely to be 
very attractive to any ZX81 pro¬ 
grammer writing in machine 
code. 

A useful and well-presented 
package. 

Ceran Software is at 9 Parlia¬ 
ment Road, Thames, OxonOX9 
3TE. 


Poolster Treble 
Chance 

Niagram software 

Poolster Treble Chance is a foot¬ 
ball pools forecasting program 
for the ZX81. 

It does not rely on 'team 
form' to make predictions, but 
operates on 'affinity between 
numbers', the theory being that 
some pairs of numbers are more 
compatible than others. 

The program incorporates a 
data base of score-draw results 
from 6 V 2 league seasons to 
1983/84. Niagram claim that 
weekly updating of this data is 
not likely to influence the overall 
predictive ability of the program, 
therefore you do not have to 
enter any weekly pools results. 

The program aims to produce 
the 18 most likely score-draws, 
using two sets of data; a priority 
table of numbers ranked in a cer¬ 
tain order (which can either be 
random, or according to the pro¬ 
gram's built-in table, or your 
own, customised table); and the 
data-base of score-draw results. 

In operation, the program 
scans the data-base for score- 
draw sequences and builds up 
an array of 'select', score draw 
numbers, with ties between 
numbers being resolved by the 
priority listing. 

The program works well, and 
is straightforward to use, com¬ 
ing as it does, with a well- ^ 
written instruction-sheet. It has ^ 
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the facility to make hard-copy 
printouts of the priority-table 
and the final forecast. 

The analysis is time consum¬ 
ing, although there are two 
modes — fast and slow. In the 
slow mode, each of the 18 
score-draws forecast is 
displayed as it is calculated, but 
it takes almost an hour to com¬ 
plete. The fast mode operates at 
approximately four-times this 
speed. 

Whether ZX81 owners will 
consider Poolster a worthwhile 
investment is likely to depend 
largely upon their amenability to 
the 'affinity between numbers' 
theory. Niagram request 10% 
of any pools win arising through 
the use of this program, 
although this is not obligatory. 
The incentive to do this, is that 
the user will qualify for the next 
two updates of Poolster free of 
charge if he sends them the 
10 %. 

Poolster is avalable by mail¬ 
order only. This is because the 
users name has to be individual¬ 
ly encoded into the program as a 
password, before the package 
can be sold. 

Poolster Treble Chance costs 
£13 from Niagram Software 
(Dept. ZX Computing), c/oSoho 
Synth House, 18a Soho Square, 
London W1V5FB. 


Gauntlet 

Personal software 
Services 

Gauntlet is an arcade type 
game. Back to normal ZX81 


graphics, but it is quite a good 
simulation. 

The first thing to do after 
loading is to select from the one 
or two player options available. 
In the two player mode, the op¬ 
ponents play alternately and 


separate scores are held. 

The object is to complete 
successive bombing runs over 
enemy territory. The terrain is 
mountainous, and the ground 
bristles with enemy guns and 
rockets; and of course, you are 
constantly shot at as you fly 
overhead. 

You have bombs and missiles 
to defend yourself. You have to 
destroy fuel dumps occasionally 
to maintain enough fuel to con¬ 
tinue your mission. 

Six phases complete the 
game. The scenario is the same 
each time the game is played, so 
as you become more experienc¬ 
ed and develop tactics to cope 
with each phase a long game 
with a high score is possible. The 
action is reasonably good, you 
can move diagonally as well as 
forwards, backwards and up 
and down. 

The company claim that the 
speed of Gauntlet has been 
carefully selected to match the 
arcade game it simulates, 
thought it perhaps a little slow 
but it is possible to speed it up 
using certain POKE commands. 

Gauntlet is a good game, and 
a reasonable buy. 

Gauntlet costs £4.95p Per¬ 
sonal Software Services is at 
452 Stoney Stanton Road, 
Coventry CV6 5DG. 


The Key to Spectrum Machine Code Success. 

Picturesque's machine CODE system is used and recommended by professional software writers, yet the excellent 
documentation and the friendly, easy-to-use programs have been highly recommended for beginners. 

You willonlybuyoneMachineCodeSystem,sobuythe best.the one the professionals use 


NEW IMPROVED PROGRAMS — MICRODRIVE COMPATIBLE 

ASSEMBLER ill|~l MONITOR 




\ machine 

S\ cope VcttiwS®'’ 

\ SYSTEM ^succM* 


Completely self-contained 
with its own line editor, giving 
an easy-to-read 40 column 
tabulated listing. Auto line 
numbering, line renumbering 
and auto tabulation make this 
one of the fastest and easiest 
Assemblers to use. 5- 
character label names, 
i Decimal, Hex or ASCII 
[ constants. SAVE/LOAD/ 

VERIFY both the listing and 
Machine Code to cassette/ 
MICRODRIVE/NETWORK. 
Assemble from cassette or 
Microdrive into memory for very 
large programs, customise to most centronics 
printer interfaces, or RS232 (with Interface 1) for 80 column 
printout, fast assembly — Ik of code in 7 seconds. 
Assembler Directives:- ORC, end, DEFB, DEFW, defm, EQU, 
DEFL. (Microdrive and Centronics facilities OO 
only operate with 48K machines.) ^>< 

INCL.VAT&P&P. 


The ideal tool to help the 
beginner get started, yet it 
contains all the commands for 
the experienced programmer 
to run and de-bug machine 
code programs, inspect and 
alter memory contents in 
Hex or ASCII. Breakpoints and 
full Register display. NOW 
WITH SINGLE STEPPING 
through RAM or ROM. 
Disassemble any part of 
memory, RAM or ROM. Dec- 
Hex-Dec number converter. 
Printer output to ZX 
printer or via RS232 (with 
interface 1) or customise to 
most Centronics printer interfaces. General memory 
management commands include Hex dump, Insert, 
Delete, Fill and Move. Can reside in memory with the 
Assembler (48K machines only) to give a complete 

Machine Code programming system. £7.50 


Programs supplied on cassette with option to Save onto Microdrive (cartridge not supplied.) 


INCL.VAT&P&P. 


Existing owners can obtain the new programs by returning the cassette only to Picturesque, along with a cheque/P.O. for 
_ £1.50 per program (inc. VAT & P&P). New cassettes will be supplied by return of post. _ 


Available from the "SPECTRUM" chain of stores, branches of John Menzies and all good computer 
shops, or by mail order by sending cheque/PO to: 

PICTURESQUE, 6 corkscrew Hill, west Wickham, Kent, BR4 9BB. Send SAE for details. 
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Napne 


Address 


(Ford ea l er enquiries information please attach letterhead) 


A M4?r/ Mffa* □ De! 

Ur rn ftMom g E 

GENEROUS DEALER TERMS AVAILABLE 


8 Statacom Distribution Ltd, 

» sole UK Distributors of Datafax/Hitachi 3" Disc Drives, 
f proudly announce their Special Christmas Offer... 1 

The New Datafax Spectrum Disc Interface. ' 

The Interface connector fits neatly into the rear expansion slot on the Spectrum via a high 
quality, gold plated card edged connector, and still allows full usage of other peripherals such 
as printer, joystick etc. It also provides a much needed system resent button. 

The interface supports 3", 3W and 5W disc drives, REAL FULL SIZE drives, not the much 

slower micro drives 

It is capable of random access of data arrays and programmes (Full 48K). 

Statacom Price £75 + VAT 

4 * ° 

As a special Christmas package Statacom offer the Hitachi 3" Single Disc 
Drive, complete with Power Supply Unit, Utility Disc, leads and cables 
plus the new Interface at only £240 + VAT 

SAKATA SCP 800 4 COLOUR PRINTER/PLOTTER 


Prints and Plots using 4 colour pens on PLAIN PAPER. It takes almost any thickness of paper, in 
SINGLE SHEETS or continuous paper, from 4" width to full A4 size. 

Standard Centronics as 

* well as a serial interface _ A 

A A j (T.T.L. level) with -—M 

the option of a *' ~ - - HH| mA 

RS232C adaptor ^L^-***"* sC pSOO WBk 


18 GROVE ROAD, SUTTON, 
SURREY Telephone 01 661-2266 
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■ SPECTRUM CAME 1 


H 

a 

u 

n 

ted 


i 

i 

ouse 


Play P Chauhan's game — if you can — and really give 
yourself the shivers. 


OK. So I did say there was no 
such thing as a ghost! 

OK. So I did agree to spend the 
night in the infamous Sincrail 
Manor. 

OK. So now HELP!!! 

I'm stuck in the maze of 
rooms with no way of seeing 
where to go, all I have is six mat¬ 
ches will will illuminate the 
whole house briefly and two 
ghosts which I must get past. 


The darn ghosts will chase me 
as soon as they spot me and are 
in the way of the exit, perhaps I 
can lure them out of the way — if 
only I can remember the right 
way to go! 

On top of all this my old ticker 
will only stand 5 meetings 
before I join the ranks of the 
undead, so what else can I say 
but HELPPPPPPM! 


1 REM *********************** 
*Underlined characters* * 
*are entered in * 

*GRAPHICS mode. * 

*********************** 
5 GO SUB 3000 

10 BORDER 0: PAPER 0: INK 7: C 
LS 

20 PRINT AT 3,105 INK 6; PAPER 
2 > "HAUNTED HOUSE”;AT 5,12; PAPE 
P 1;"BY P.CHAUHAN”: BEEP .2,10: 
BEEP .3,12: BEEP .3,14: BEEP .2, 
12: BEEP .3,10: BEEP .2,12 

30 PRINT AT 17,4; FLASH l$”Pre 
55 any key" 

40 PAUSE 0: BEEP .2,20: CLS 

50 PRINT INK 3; FLASH 1;AT 0, 
8;"INSTRUCTIONS” 

60 PRINT : PRINT INK 4;” You 
are in a haunted house": PRINT 
INK 4;"and you have to get to t 
h e exit. " 

70 PRINT INK 4;"There are 
hosts lurking about": PRINT 
4; "and i -f they see you they 
1 chase yo u. " 

83 PRINT INK 5;"It they catch 
you then you will": PRINT INK 
5;"lose a life." 

85 PRINT INK 5;"To make it ha 
rder the maze will be in visible 
so beware." 

90 PRINT AT 13,6; "* =EXIT S = TH 
E START": PRINT AT 16,6; INK 6;" 
G=YOU 0=GHOST" { 

100 PRINT AT 21,19; INK 5; FLAS 
H 1| "Press a n y key" 

140 PAUSE 0: BEEP .2,20: CLS 
150 PRINT AT 3,115 INK 4;' FLASH 
1;"**Keys**" 


2 3 
INK 
w i 1 
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SPECTRUM CAME 


200 PRINT AT 14,0; INK 5;"If ke 
y 5 is pressed then you can": PR 
I NT INK 5; "see where you are in 
the m a z e . ” 

205 PRINT INK 5;"You can only 
press key 5 six": PRINT INK 5;" 
times so don’t waste it!!! M 

210 PRINT AT 20,2; FLASH i;"Pre 
55 any key" 

220 PAUSE 0: BEEP .2,20: CLS 
300 DIN AS(20,25) 

. 310 LET AS ( 1 ) = "MM 

320 LET AS(2)="fa 

HI SHHH" 

330 LET AS(3)="BB 

9hhi mi m 

340 LET A$(4)="BB 

350 LET A$(3)="B 


360 LET A$(6)="| 

n ■ ■ BB" 

370 LET A$(7)="B 

a ■ ■" 

380 LET A$( 3 ) = " B 

390 LET A$(9)="B 

■ ■ ■" 

400 LET A$(10)="| 

m m m ■" 

410 LET A$(ll)="| 

■a mm m ■" 

420 LET A$<12)="| 

■ " 

430 LET A$( 13)="■ 

I — ■" 

440 LET A$(14)="■ 


450 LET A$(15)="| 

i mm ■" 

460 LET A*(16)="| 

wmm u ■" 

470 LET A$(17)="| 

■ m m 

480 LET A* (18)= "| 

490 LET AS(19)="| 

SB" 

500 LET A*(20)="I 


550 LET c=19: LET d=22: LET r=5 
I LET w = 0 

560 LET g=10: LET h=10 
570 LET x=4: LET y=4: GO TO 600 
590 FOR q=20 TO 0 STEP -1: BEEP 
,l,q: NEXT q: IF r=0 THEN FOR 
*-0 TO 100: NEXT f: GO TO 2000 
600 CLS : PRINT ’: FOR T=1 TO 2 


0: PRINT INK 2! " "J A$(T) : NEXT 
T: PRINT AT 8,26:"THE”;AT 9,275” 
MAZE": PRINT AT c,d;"G": FOR T=0 
TO 250: NEXT T: CLS : PRINT ’: 
FOR T = 1 TO 20: PRINT INK 0J” 
A$(T): NEXT T 

602 PRINT AT 6,265 "Maze“5 AT 3,2 
6 5 "seen." j AT 10,29; wj AT 12,26} "Ti 

e S " 

.604 PRINT AT 1,3;"*": PRINT AT 
19,24;"s" 

605 PRINT AT 0,27!"Lives";AT 1, 
29 5 r 

606 LET X$="G” 

61.0 LET AS (c , d ) =. 

629 IF INKEY$="" THEN GO TO 66 

0 

630 IF INKEY$="w" AND a$(c-l,d) 
< >"B" THEN LET c = c-l: BEEP .02, 
10: IF c=1 AND d=3 THEN GO TO 1 
000 

64.0 IF INKEY$="s" AND A* ( c + 1 , d ) 

<>"B" THEN LET c=c+l: BEEP .02, 
10 

650 IF INKEY$="j" AND A*(c,d-1) 
•:>"B" THEN LET d = d-l: BEEP .02, 
10 

655 IF INKEY$="5" AND w<6 THEN 
LET w=w+l: GO TO 600 
660 IF INKEY*="k" AND A$(c,d+1) 
<>"B" THEN LET d=d+l: BEEP .02, 
10 

670 PRINT INK 5;AT c,d;"G" 

68.0 IF A*(c-i,d) <>"B" THEN PR I 
NT AT c-1,d;” " 

690 IF A$(c+1,d)<>"B" THEN PRI 
NT AT c + 1 ,d 5 " " 

700 IF A$(c,d-1)<>"B" THEN PRI 
NT AT c , d-1 ; " " 

710 IF A$ < c,d + 1)< >"B" THEN PRI 
NT AT c, d + 1 J " 

720 PRINT AT 3 , h ; a$> ( g , h ) : IF IN 
T (RND*2)+(G>C) AND a$(g-l,h)<>" 
B" THEN LET g=g -1 
730 IF INT (RND*2)+(G<C) AND a$ 
(g +1,h)< >"B" THEN LET g=g+l 
740 IF INT (RND*2)+(H>D) AND a$ 
(g,h-1)< >"B" THEN LET h = h-l 
75.0 IF INT (RND*2) + (H<D) AND a$ 
( 3 ,h +1) < >"B" THEN LET h = h + l 
760 PRINT AT g,h; INK 4;"B" 

770 IF g=c AND h=d THEN LET r= 
r-l: LET c=19: LET d=22: LET x=4 
: LET y = 4: LET g=10: LET h=10: G 
0 TO 590 

780 PRINT AT x,yja$(x,y): IF IN 
T ( RMD*2> + (X>C) AND a*(x-1,y)<> " 
B" THEN LET x = x-1 
790 IF INT <RND*2)+<X<C> AND a* 
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SPECTRUM CAME 


Cx+l,y)< >"B" THEN LET x = x + l 
300 IF INT ( RND-K-2 ) + ( Y >D ) AND 
( >; , v-I ) < > "■" THEN LET y = y- i 
310 IF INT (RND*2)+(Y<D) AND a$ 
(x, y+1 ) < >"■" THEN LET y = y+1 
32.0 PRINT AT x, y J INK 2; ,, R" 

330 IF x=c AND y=d THEN LET r= 
r-l: LET c=19: LET d=22: LET x = 4 
! LET y=4I LET g=10: LET h = 10: G 
0 TO 590 
900 GO TO 610 

1000 CL.S : PRINT AT 1,105 INK 6} 
PAPER 1J FLASH lj"WELL DONE!": 
.^OR F = 0 TO 20: BEEP . 2,F: NEXT F 
1010 PRINT : PRINT INK 6;"EASY 
WASN’T IT.BUT NOW I EET YOU": PR 
INT ; PRINT INK 6 5 "CAN 7 T DO IT 
AGAIN.PROVE ME WRONG” 

1020 PRINT I PRINT INK 5 5 AT 7,5 
!"Have Another Game" 

1030 PRINT AT 9,125"(Y/N)" 

1040 IF INKEY$="Y" OR INKEY$="y" 
THEN CLS : GO TO 550 
1050 IF INKEY$=" n" OR INKEY$= ,, N W 
THEN CLS : PRINT AT 10,2; INK 
6;"HOPE YOU ENJOYED THE GAME!": 
POR F=20 TO 0 STEP -i: BEEP .4,F 
: NEXT F: STOP 
1060 GO TO 1040 


2000 CLS : PRINT AT 3,15 INK 7; 
PAPER 2?"SORRY,YOU LOST ALL YOUR 
LIVES." 

2010 BEEP .5,14: BEEP .5,14: BEE 
P .6,12: BEEP .6,10: BEEP .6,12: 

BEEP .5,14: BEEP .8,12 
2020 PRINT AT 6,0;"BUT YOU COULD 
STILL HAVE ANOTHER": PRINT : PR 
INT " GO IF YOU WANT TO." 

2030 PRINT INK 5;AT 10,12;"(Y/N 
} " 

2040 IF INKEY$="" THEN GO TO 20 
40 

2050 IF INKEY$="Y" OR INKEY$="y" 
THEN CLS : GO TO 550 
2060 IF INKEY*="N" OR INKEY$="n" 
THEN GO TO 1050 
2070 GO TO 2040 
3000 FOR N=0 TO 7 

3010 READ A: POKE USR "A"+N,A: N 
EXT N 

3020 DATA 60,126,126,219,255,255 
,255,219 

3030 FOR N=0 TO 7 

3040 READ O: POKE USR "G"+N,O: N 
EXT N 

3050 DATA 24,24,126,90,24,60,36, 
102 

3060 RETURN 


Paint pictures on your television screen 



Kane-May Limited 1 
FREEPOST 
Welwyn Garden City 
Herts AL74BR 
Telephone (07073) 31051 


Convert your Sinclair into your very own 
digital paintbox. 

Without complicated programming you can 
paint anything quickly onto your TV screen. 
You can draw lines of varying thickness, 
blocks of colour or shading at a stroke and 
print text anywhere. Then you can enlarge 
or reduce your picture, turn it upside down 
or even make a mirror image. You can print 
it or store it on cassette or microdrive. 

The Tracer comes complete with a software 
cassette, tracing grid and interface 
compatible with ZX Spectrum (BBC-B 
Models are also available). 


To Kane-May Limited FREEPOST, ^ 

Welwyn Garden City, Herts AL7 4BR 

Please send me: 

_RD Digital Tracer(s) RDZX/A4 

at £59.50 inc VAT + £3.00 Postage & Packing 
I enclose a cheque/postal order for £_ 


or please debit my Access/Barclaycard. 
(Delete as necessary) 

Card Number_ 

Signature_ 


Mr/Mrs/Miss_ 

(BLOCK CAPITALS PLEASE) 
Address_ 


Postcode 


ONLY 

CRQ.50 

mm inc. VAT 


■ CREATE UNIQUE GRAPHIC 
DESIGNS QUICKLY AND 
ACCURATELY ■ TRANSFER 
MAPS, NEWSPAPERS OR 
TEXT BOOK ILLUSTRATIONS 

■ USE COMPUTER GRAPHICS 
IN YOUR PROJECTS 
REPORTS, LECTURES AND 
PRESENTATIONS 
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HARDWARE PROJECT! 


Portability2 

Peter Moore in conjunction with Newtech (Micro) 

Developments Ltd. describes the design and 
construction of an RS232 interface for the 
Spectrum/ZX81 


In this issue we bring you an 

RS232 serial in/out port and 
8 bit parallel output port. The 
RS232 port has a range of Baud 
rates which can be selected for 
data transmission and recep¬ 
tion. It can be used to drive a 
printer with an RS232 input or 
to enable your computer to com¬ 
municate with other computers 
etc. 

An eight bit output which can 
be used to drive a Centronics 
parallel printer is also provided 
on the board. 

The problem — ttl 
signal levels 

The TTL standard requires a 
signal of at least 2.5 volts for 
logic 1 and not more than 0.7 
volts for logic 0 at the point of 
origin. This is fine where signals 
are only taken over short 
distances, but when a signal is 
to be taken over any distance 
(by cable) a drop in voltage will 
be experienced. In addition, the 
interlead capacitance of a length 
of cable can be sufficient to im¬ 
pede the very rapid cycling of a 
high frequency signal. Com¬ 
puter printers with a serial input 
generally expect a logic 0 signal 
of less than — (minus) 3 volts 
and a logic 1 signal of at least + 

3 volts. When driven by a TTL 
signal they will tend to make 
printing errors. 

The answer — 

RS232 signal levels 

The RS232 standard specifies 
that at the point of origin, a logic 
1 signal will be + 12 volts and a 
logic 0 signal will be -12 volts. 

A printer receiving an RS232 
signal, however, does not look 
for + and — 12 volts. For exam¬ 
ple, the Brother HR5 printer ac¬ 
cepts a voltage of -3 volts or 
less as logic 0 and +3 volts or 
more as logic 1. So long as, by 
the time the signal reaches the 
printer, the signal complies with 
these requirements, the printer 
will receive and print the data 


without corruption (ie. printing 
errors). The RS232 standard 
enables longer printer cables to 
be used since a much greater 
voltage drop is allowable with an 
RS232 signal than with a TTL 
signal. In addition, the higher 
voltages used by the RS232 
standard diminish the effect of 
interlead capacitance. 

Unlike many other commer¬ 
cially available RS232 inter¬ 
faces for the ZX81 and Spec¬ 
trum, this interface attempts to 
meet the RS232 standard by 
supplying -9 volts for logic 0 
and +9 volts for logic 1. The 
serial input allows for similar 
voltages to be catered for. 

Construction 

All the components used inthis 
project are mounted on a single¬ 
sided Printed Circuit Board 
(PCB). Look at Fig.1, this is the 
PCB overlay which shows 
where each component is 
located. 

NOTE that there are three 
links under IC1. You will pro¬ 
bably find it easier to solder 


these onto the copper side of the 
PCB using insulated wire. You 
should also use insulated wire 
where there is any possibility 
that a link may short to another 
component. The four links next 
to IC4 are used to set the Baud 
rate (ie. number of data bits per 
second) of the RS232 input and 
output ports; do not solder these 
on yet, they are dealt with later 
on. 

Take care when soldering the 
flying leads^inks between SKI, 
IC3 and IC6; use insulated wire 
as they carry +9 volts which 
must not be allowed to come in¬ 
to contact with any other com¬ 
ponents leads or PCB tracks. 

Aside from the four links next 
to IC4, there are thirteen links to 
be soldered; solder these in first. 

Next solder in the 1C sockets, 
one at a time, taking care that no 
solder is allowed to bridge 
across any of the tracks on the 
PCB. Be very patient when in¬ 
serting the 40 pin socket for ICI, 
making sure that all 40 pins 
have come through their holes 
before soldering any of them. 

Solder the voltage regulator 


Reg. 1 in position. This large 
metal and plastic cased compo¬ 
nent has three leads; it must be 
soldered the right way round. 
Mount it so that the flat all metal 
side faces SKI. (See Fig.2). 

Cl and C2 are miniature 
electrolytic capacitors. These 
small, round black components 
must be mounted the right way 
round. Their leads will be mark¬ 
ed + and/or — so check Fig. 1 to 
make sure you have them the 
right way round before soldering 
them in. C3 and C4 are 56pf 
mica capacitors. These flat, dark 
brown components can be 
mounted either way round. 

C5 is a 220uf electrolytic 
capacitor. It must be mounted 
the right way round. Like Cl and 
C2 its leads will be marked. The 
positive ( + ) lead is the one 
nearest ICI . 

Capacitors C6, C7 and C8 
are 0.1 uf components (the ones 
supplied in the kit are bright 
orange). Solder them in the posi¬ 
tions shown in Fig.1. They can 
be mounted either way round. 

Resistor R1 is a small tubular 
component with coloured bands 
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HARDWARE PROJECT 


Main Interface 

Device No. 

Status/Parallel 

Socket: 

Serial port. 

Port. 

1 

254 

253 

2 

251 

247 

3 

191 

127 

4 

239 

223 

Table 2. 




Brown, Black, Blue. R2 has col¬ 
oured bands Brown, Black, Red; 
R3 is marked Orange, Orange, 
Brown. Solder these resistors in 
their correct positions on the 
PCB. They can be mounted 
either way round. 

Diodes D1 and D2 are tiny, 
glass cased components with a 
black band near one lead; this 
band marks the Cathode or 
negative (-) lead. D1 is located 
at the top of ICI; its Cathode is 
the lead furthest away from C2. 
D2 is located next to IC6. Its 
Cathode is the lead furthest 
away from IC4. Solder in these 
two diodes making sure you 
have them the right way round. 

Transistor TR1 is a small 
three-lead component in a black 
plastic case. (See Fig.1). Its 
leads are labelled E (Emitter) B 
(Base) and C (Collector). Fig.2 
whose the connections of TR1. 
You must make sure that you 
mount this component the right 
way round. Take care not to 
allow TR1 's leads to short 
against each other. 

Now solder in crystal XI . 
This is a larger component with 
two leads which can be 
mounted either way round. 

Finally, solder in the three, 
five-way 0.1" PC plugs PL1, 
PL 2 and PL3 ; 

setting the Baud 
rate 


There are pads for four links next 
to IC4; these are used to select 



Baud rate: 

SO 

SI 

S2 

S3 

50 

0 

1 

0 

0 

75 

1 

1 

0 

0 

110 

1 

1 

1 

1 

150 

0 

1 

1 

1 

300 

1 

0 

1 

1 

1200 

1 

1 

0 

1 

2400 

1 

1 

1 

0 

4800 

1 

0 

0 

1 

9600 

0 

0 

0 

1 

Table 1. 






the Baud rate at which the 
RS232 interface will receive 
and transmit data, by connec¬ 
ting the SO, SI, S2 and S3 in¬ 
puts of IC4 to logic 0 (GND) or 
logic 1 (in this case VCC, +5 
volts). 

In Fig. 1 these four links are 
shown connected to give a rate 
of 1200 Baud. Table 1 gives the 
connections for alternative Baud 
rates. Compare Fig. 1 and Table 
1 to see how the different Baud 
rates are selected. 200 Baud is 
quite fast enough for most pur¬ 
poses. Select the rate you re¬ 
quire (this might entail checking 
your printer's manual) and 
solder four links accordingly. 

Programming the 
RS2S2 Board 

The RS232 Board connects to 
the main interface board 
(published in the Aug/Sept, 
issue of ZX Computing ) via a 14 
way DIP jumper cabler. This 
main interface board allows up 
to four peripheral boards to be 
connected to your computer 
and used at the same time. 

Depending on which of the 
four DIP sockets on the main 
board is used, each of the ports 
on the RS232 Board (Serial in¬ 
put and output, UART status 
and 8 bit parallel output) will 
have a number to identify it. 
(See table 2). 

It is very important to ensure 
that the DIP jumper plugs are the 
same way round on each board; 
the wire at the top end of the 
socket on the main interface 
board must be the wire at the 
top end of SKI on the RS232 
board. 

We will assume that the DIP 
jumper cable connects the 
parallel interface board to main 
interface DIP socket 1. 

There are two status flags 
associated with ICI. These are 
DAV (Data Available) and TBMT 
(Transmitter Buffer Empty). 
DAV is connected to computer 
data bus line DO and TBMT is 
connected to D7. These are 
tristate lines which are only 
enabled when a status read is 
made by the computer. If 
DAV = 1, new data has been 
received by the UART since it 
was last read by the computer, 
otherwise DAV will be 0. TBMT 
will be 1 if the UART transmitter 
buffer is empty, otherwise (if the 
UART is in the process of 
transmitting data previously 
sent to it) TBMT will be 0. 

In the following examples, 
the numbers 253 and 254 refer 
to main interface DIP socket 1. 
For DIP sockets 2,3 and 4, refer 
to table 2 since these numbers 
will have to be changed. 


Spectrum 

programming 

Transmitting data 

10 OUT65407,253: REM 
select UART status/3 bit 
output port 

15 LET A=IN65471 : IF A 
254 THEN GO TO 15 : 
REM loop if the UART has 
not finished transmitting a 
previous byte of data 
20 OUT65407,254 : REM 
select RS232 in/out ports 
25 OUT 65471, (data to be 
output) 

If A in line 15 equals 254 or 
255, then the UART is ready to 
transmit a further byte of data. 
(255 if DAV = 1 , 254 if 
DAV = 0). 

Receiving data 

30 OUT65407,253: REM 
select UART status £ bit 
parallel output port 
35 LET A= IN 65471 : IF INT 
(A/2) = A/2 THEN GOTO 
35 : REM go to 35 if 
DAV = 0 ie. no new data 
has been received 
40 OUT65407,254 : LET 
A= IN65471 : REMA 
holds the data received by 
the UART 

8 Bit Parallel Output Port. 

10 OUT65407,253 : OUT 
65471, (data to be 
output). 


ZX81 

programming 

Because the ZX81 has no IN and 
OUT commands, the short 
machine code routines shown in 
table 3 should be used in con¬ 
junction with the following: 

Transmitting data. 

10 POKE 16515,253 
15 LET A=USR16514 (A 
returns holding UART 
status) 

20 IF A 254 THEN GOTO 15 
25 POKE 16525,254 
30 POKE 16529, (data to be 
output) 

35 LET A=USR 16524 


Lines 1 5 and 20 check that the 
UART is not still transmitting 
any previous data. 

Receiving data. 

40 POKE 16515,253 
45 LET A=USR16514 (A 
returns holding UART 
status) 

50 IF INT (A£) = A/2 THEN 
GOTO 45 (no new data 
received yet) 

55 POKE 16515,254 
60 LET A=USR16514 (A 
holds the data just receiv¬ 
ed) 

8 Bit Parallel Output Port. 

10 POKE 16525,253 
15 POKE 16529, (data to be 
output) 

20 LET A=USR 16524 


connecting the 
RS232 interface to 
other equipment 

PL3 is the connector used for 
serial data input and output 
signals. To check that your 
RS232 Board is working proper¬ 
ly, connect it up to your com¬ 
puter (with the computer swit¬ 
ched OFF) and join the SO (Serial 
Out) and SI (Serial In) lines at 
PL3 directly together. If you 
now output data to the serial 
output port you should find that 
it appears at the serial input port. 

Remove the link between SO 
and SI. 

An RS232 serial output line 
is generlly referred to as TX 
(Transmitted data) while an in¬ 
put line is RX (Received data). If 
you wish to connect your 
RS232 board to a printer, you 
should connect SO on your 
board to the RX connection on 
your printer. GND (OV) must 
also be connected. (GND is 
taken to PL3 along with SO and 
SI). 

You must bear in mind that 
our computer can output data 
through this RS232 interface 
much faster than your printer! 
can print it; most computer I 
printers incorporate a buffer 
which stores the characters 
sent to the printer: if your printer 
prints a whole line at a time, 
rather than one character at a 
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1 REM XXXXXXXXXXXXXXXXXXXReserve 1 9 Bytes 

10 FOR F= 1 651 4 TO 16532 


15 INPUT A 

20 POKE F,A 

25 NEXT F 




Data 



Address 

(Decimal) 



16514 

62 

LD A,n 

Entry point for input serial 
data /status 

16515 

00 


POKEd, 253 to read status, 
254 to read data 

16516 

21 1 

Out (n),A 


16517 

127 

n 


16518 

6 

LD B,n 


16519 

0 

n 

Clear B 

16520 

219 

In A,(n) 


16521 

191 

n 


16522 

79 

LD C,A 

BC = OOdd where dd is the 
byte just input 

16523 

201 

RET 


16524 

62 

LD A,n 

Entry point for data output 

16525 

00 

POKEd 253to output to 8 bit parallel 




port, 254 for serial o/p 

16526 

211 

OUT (n),A 

16527 

127 

n 


16528 

62 

LD A,(n) 


16529 

00 

n 

Data to be output 

16530 

21 1 

OUT(n),A 

16531 

191 

n 


16532 

201 

RET 


Table 3. 





READY 

INPUT 


IkO 

►—WV— 


BZY I 
88C4V2 


rrm 


TO PARALLEL 
-► INPUT 


Fig. 3. 


that your printer's ready line 
complies with the RS232 stan¬ 
dard rather than the TTL stan¬ 
dard, you would need to use a 
circuit like that in Fig. 3 to limit 
the signal to TTL levels. In prac¬ 
tice, a ready signal from a com¬ 
puter printer is not essential. 


time, then it has a buffer. Even 
so, you may find that you have 
to slow your computer program 
down (using, for example,. 
PAUSE statements) if it is con¬ 
tinuously outputting a lot of 
text. 

Your printer may have a 
ready line or equivalent, which 
indicates when the printer can 
receive more data. You could 
use on bit of one of the parallel 
ports provided in the parallel 
in/out board published in the last 
issue to read such a status line 
from your printer. In the event 


8 Bit output port 
connections 

0.1" PC plugs PL1 and PL2 are 
used for connections to the 8 bit 
parallel output port (See Fig.4). 

GND and JJE (Output Enable) 
are also brought out to these 
plugs. When OE is at logic 1 or 
simply not connected, the eight 
output lines DO to D7 are in a 
high impedance disabled (ie. ef¬ 
fectively non existent). To 
enable them, OE must be con¬ 
nected to logic 0 (ie. QV/GND). 





PL2 


r 


GND 

o- 

■\ 

/ 

3 

DO 

O 

\ 

1 

/ 

0 

D1 

o 

1 

1 

/ 

0 

D2 

0 

1 

,C2 

( 

y 

D3 

o 

1 

y 


PL1 

I *LINK 

I 

\ 

y 

D4 

o 
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\ 

y 
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o 

1 

| 

I 

y 

D6 

o 

1 

i 

VJ 

y 

D7 

o 

1 

J 



OE 

o- 

y 





*SEE TEXT 

Fig.4. 






You can, if you wish, simply 
take a wire link between OE and 
GND so that the outputs are per¬ 
manently enabled; we have left 
OE unconnected since you may 
wish to drive it from an external 
(TTL logic) signal. 

This eight bit output port 
could be used to drive a printer 
with a Centronics parallel inter¬ 
face; pin 11 (CP) of IC2 is pulsed 
with a signal which could be 
used as a negative strobe. You 
could take a wire from this pin to 
supply the required strobe signal 
for your printer. Alternatively, 
the port could be used to light 
LEDs (Light Emitting Diodes) 
etc. 

Circuit description 

IC1 is a UART (Universal Asyn¬ 
chronous Receiver/Trans¬ 
mitter), the big 40 pin chip 
which does nearly all the hard 
work. (See Figs. 6a,6band6c). 

The output half of IC1 (See 
Fig.7) accepts a byte of data 
from yogrcompyterand outputs 


16 CLOCK 
CYCLES PER 
BIT OF DATA 



START 


BIT 

1 


0 



1 


0 


0 2 STOP BITS 


+9V 

SO 

FROM IC6 

-9V- 


OUTPUTTING THE NUMBER 154 10 (10011010 2 ) IN SERIAL FORM 


Fig. 5. 


it in a serial form, one bit at a 
time, adding one start and two 
stop bits to each byte (See 
Fig.5). Data from the serial out¬ 
put (SO) of IC1 goes to IC6, an 
RS232 line driver 1C, which con¬ 
verts the signal from its TTL 
form to a signal which has ap¬ 
proximately — 9Vas logic0 and 
+ 9 V as logic 1. IC6 also inverts 
the signal as required by the 
RS232 standard (ie. changes 
every 0 to a 1 and every 1 to a 
0 ). 

Transistor TR1 and resistors 
R2 and R3 invert the signal ap¬ 
pearing at the serial input on the 
RS232 board, converting it into 
a form (at TTL levels) which can 
be read by the input half of IC1 . 
Diode D1 ensures that the most 
negative voltage at the base of 
TR1 cannot be more negative 
than 0.6 volts. 

IC1 needs a clock signal at a 
frequency which is sixteen 
times the required Baud rate. 
This is provided by IC4 which is 
a programmable Baud rate 
generator(Fig.6c).CrystalX1 is 
used to keep the frequency of 
oscillation constant. The EJaud 
rate is selected by means of four 
links on the PCB next to IC4. 

IC3 is a voltage converter 
(Fig. 6b) powered from the + 9 
volt line. This 1C, in conjunction 
with Cl, C2 and D2, provides 
the -9 volts required by IC6. 

IC2 is an actual (eight way) 
tristate latch, used to provide an 
eight bit output port. (Fig.6c). 
Data written to this port remains 
set until changed. 

Reg. 1 is a fixed voltage 
regulator which provides a 
regulated 5 volt line from the 9 
volts supplied through SKI. 

Fig. 8 shows the copper foil 


pattern of the PCB. 

Parts list 

IC1 

AY-3-1015 

IC2 

74LS374 

IC3 

7660 

IC4 

4702 

IC5 

74LS32 

IC6 

1488 

REG.1 

7805 

TR1 

2N3704 

D1,2 

1N4148 

XI 

2.4576 MHz 

Cl ,2 

lOuf 15C 

C3,4 

56pf Mica 

C5 

220uf 16V 

C6,7,8 

0.1 uf 

R1 

10 MR %W5% tol. 

R2 

IK y 3 W5% tol. 

R3 

330R %W5%tol. 


Miscellaneous: 

PCB, one 40 pin 1C socket, one 
20 pin 1C socket, one 1 6 pin 1C 
socket, 2,1 4 pin 1C sockets, 3, 
5 way 0.2" PC plugs and 
sockets, 14 way DIP jumper 
cable (double ended). 
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HARDWARE PROJECT 


+9V TO REG 1 


V CC < +5V > 


PRD 

PE X PE Y PWR 


V cc TO PIN 14 OF IC5 
GND TO PIN 7 OF IC5 


i\n 


"ZS> 

yic5 b)>- 


RD7 

DB7 

RD6 

DB6 

RD5 

DB5 

RD4 

DB4 

RD3 

DB3 

RD2 

DB2 

RD1 

DB1 

RDO 

DBO 

DAV 

TBMT 

RDE 

RDAV 


TCP 

RCP 


SO 

CS 

NB1 

NB2 

TSB 

NP 

XR 


PE X PWR 


T 


0 FROM 
1 IC4 


Q1 

25 

34 

O' 

38 


37 


36 


35 


21 



TO IC6 nfrj 


O v CC < +5V > 


/7J77 


Fig. 6a. 



8 BIT 

OUTPUT 

PORT 


Fig. 6c. 


CONTROL BITS 


8 BIT DATA INPUT 



Fig. 7. 


+9V FROM SKI 



Fig. 6b. 


Buylines 


A complete kit of parts for the 
RS232 Board is available from 
Newtech (Micro) Developments 
for £26.95 all inclusive. DIP 
jumper cables are not included in 
the kit and must be purchased 
separately, they cost £3.85. 
Newtech also supply kits for the 
main interface board (Aug/Sept 
issue) for £11.95; the parallel 
input/output board (Oct/Nov 
issue, £14.95), LED board for 
use with the parallel input/out¬ 
put board (£2.50) and the relay 
board, also for use with the 
parallel in/out board (£ 11 .95). 

Further details are available 
from them at 1, Courtlands 
Road, Newton Abbot, Devon 
TQ1 2 2JA. Tel. (0626) 
62836. 


148 



ZX COMPUTING DECEMBER/JANUARY 1985 





























































































































































batapen | A QUALITY LIGHTPEN 

< ' I for the SPECTRUM computer 



• Incorporates features not provided with other 
pens. • Push button operation on pen - no need to 
use keyboard. • Works under any lighting 
conditions. • Plots to pixel accuracy. • 20 pre¬ 
defined commands allow plotting of geometric 
shapes, including triangle, lines, circles, etc., text, or 
user-defined characters. • Uses all paper and ink 
colours. • A screen grid may be turned on and off, at 
will, to assist drawing. • Flexible erase capability. 

• All drawings can be saved to tape for further use. 

• Plugs in direct-no batteries, additional 
components, or adjustments needed. • Handbook, 
plus printout of routines for use in your own programs. 


3 SOFTWARE PROGRAMS 


• Routines and ideas for your own programs. (Menus, games, music, etc.) 

• User-defined graphics creation program. 

• Superb full colour drawing program as illustrated intheseactual 
screen photographs. 

Send cheque or P.O. for£29.00 to: Dept, zx 

DATAPEN MICROTECHNOLOGY LIMITED, 

Kingsclere Road, OVERTON, Hants. RG25 3JB 0256 770488 
orask at your local computer shop. Send S.A.E.fordetails. 

Lightpens and software are also available for BBC B, Dragon, CBM-64 and VIC-20. 


LIGHT TO 
THE POINT 



DRAGON/TANDY 

£11.50 

SPECTRUM/ 
COMMODORE 64 

£17.25 

inclusive 

NO INTERFACE REQUIRED 


Discover the exciting world of creating your own 
graphics on screen. 

The Trojan Light Pen will draw boxes, circles, lines, 
freehand pictures, save and load pictures with full erase 
facility. 

All in Hi-Res screen in any of 4 colours for the Dragon/ 
Tandy, 8 colours for the Spectrum, and 16 colours for 
the Commodore 64. 

For educational or leisure use. 



Micro Computer Software & Accessories 

Send cheque/P.O. to. 

TROJAN PRODUCTS 
166, Derlwyn, Dunvant, Swansea SA2 7PF 
Tel: (0792) 205491. 

TRADE ENQUIRIES WELCOMED 


f Untbergttp i£>ofttoare ~1 


UNISTAT 


STATISTICAL PACKAGE 

MULTIVARIATE REGRESSION: Main output consists of estimated coefficients, 
t-stats, standard errors, R 2 , corrected R 2 . standard error of regression. F stat, and 
Durbin-Watson stat. Further output options: multiple correlation matrix, var-covar 
matrix, ANOVA of regression, residuals, plot of residuals, interpolation. Data options: 
Log/In option for each variable, no-constant regression, choice of dependent variable, 
selection of independent variables, auto-omission of linearly dependent variables. 

ANALYSIS OF VARIANCE, SCATTER DIAGRAMS AND TIME SERIES PLOTS; 

One-way and two-way (without interaction) ANOVA tables, scatter diagrams of paired 
data and time series plots with auto-scaling. 

STATISTICAL TESTS, CORRELATION COEFFICIENTS AND PROBABILITY DIS¬ 
TRIBUTIONS: Basic stats on each column of data (size, sum, mean, variance, std. dev.). 
Chi-square (contingency table), t (one sample, two sample, paired), F, Mann-Whitney 
U, and Wilcoxon signed rank tests. Pearson's, Spearman's rank and Kendall's rank corr. 
coefs. Chi-square, t, F, binomial, Poisson and normal (std., non-std.) distributions. 
Results of tests and corr. coefs are displayed with significance levels. 

DESCRIPTIVE STATISTICS, FREQUENCY DISTRIBUTIONS AND HISTOGRAMS: 

Analysis of raw data or data with frequency counts. Raw data sorted and grouped. 
Choice of lower bounds and class intervals. Absolute, cumulative and relative 
frequencies. Histograms with up to 200 classes. Output displays sum. mean, mean 
deviation, median, variance, std. dev., 3rd and 4th moments, skewness, kurtosis. range, 
etc. 

All programs are datafile compatible with Matrix Operations program in UNIMAX 
package. Data matrix capacity examples (columns by rows): CBM-64: 2x1250, 5x700, 
10x380, BBC-B; 2x750, 5x400, 10x200, 48K Spectrum; 2x1800, 5x900, 10x500. CBM-64 
(disk/cass): £85, BBC-B (disk/cass): £85, 48K Spectrum (mdvcart/cass): £60 


f COMPATIBLE 

WITH 

I 


UNIMAX 

LINEAR PROGRAMMING PACKAGE 

LINEAR PROGRAMMING: A powerful and instructive optimisation program capable 
of handling all sorts of linear programming problems (min/max, any combination of < = , 
= , >= constraints and Xj> =0. Xj<=0, -cv<x,<a sign constraints). Primal, canonical, 
dual and their solutions are displayed in standard mathematical form. Unbounded 
problem and no feasible solution prompts. Edit option for all inputs. Capacity examples 
(variables by constraints): CBM-64; 10x35. 25x30, 40x25. BBC-B; 10x25, 20x20. 48K 
Spectrum; 10x45, 25x35. 50x25. 

MATRIX OPERATIONS: Inversion, transposition, determinant, pre- and post¬ 
multiplication, scalar multiplication, addition and subtraction of matrices and vectors. 
Any output can in turn be used as the input of the next operation without re-typing. 
Matrices can be saved or loaded at any stage. Datafile compatible with UNISTAT 
package. Capacities: CBM-64; 35x35, BBC-B; 25x25. 48K Spectrum; 45x45. 

CBM-64 (disk/cass): £60, BBC-B (disk/cass): £60, 48K Spectrum (mdvcart/cass): £45. 


ALSO AVAILABLE FOR 4BK SPECTRUM 
INTRODUCTION TO ECONOMICS SET: £25 
ECONOMIC GEOGRAPHY: £9.95 • BIBLIOFILE: £9.95 
POLYNOMIALS: £6.95 • INTEGRATION: £6.95 

To UNISOFT LIMITED 

(Dept. A) 29 ST PETER’S STREET, LONDON N1 8JP. 

TEL: 01-359 0978 

Prices include VAT and delivery within the UK. For orders from Europe add 
£1.50, outside Europe £3.00 per item for airmail post. Dealers enquiries welcome. 


COMMODORE 64, BBC-B, 4BK SPECTRUM 

❖ Comprehensive user manual ❖ Full data handling facilities (display, print, change, save, load) 

❖ All results can be printed out ❖ 
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BOOK REVIEWS 


The Easy way to 
P rogram Your 
New computer 
Tim Hartnell 


There was a time I was naive 
enough to think people wrote 
books only because they had 
something worthwhile to say. 
Perhaps at a later time in life I will 
understand why people write 
books only for other reasons. 
Until then it baffles me why Tim 
Hartnell has released, 'The Easy 
Way to Program Your New 
Computer', Interface Publica¬ 
tions, for in it Tim has nothing to 
say that he hasn't already said 
more effectively many times 
before. 

As the title suggests the book 
is not intended for any computer 
in particular rather it is a general 
approach to the BASIC 
language, or part of it for 
although many of BASIC's com¬ 
mands are covered some are 
gapingly amiss which makes it 
rather surprising to find out later 
that their use is highly recom¬ 
mended. The approach of the 
text to each command explain¬ 
ed can less not be faulted: the 
method of description and ex¬ 
ample is sound and Tim uses the 
technique well "to make com¬ 
plex subjects easy to unders¬ 
tand", come on though, Tim, 
isn't there a more logical exam¬ 
ple than'THE US OF A No.1'to 
explain a FOR. . . . NEXT loop. 
Yes it confused me too. 

Instead of being close on two 
hundred pages of useful advice 
on understanding programming 
this book is half of that with a 
further one hundred pages of in¬ 
teresting but mostly useless info 
on computers. The lack of an in¬ 
dex makes finding the worthy 
parts even harder. And that is 
the real pity for with over 30 
books already to his credit the 
author has many useful things to 
say about computers and pro¬ 
gramming.! only wish he had 
waited until he had enough for 
an entire book. 

'The Easy Way To Program 
Your New Computer' is written 
by Tim Hartnell and published by 
Interface. 

ISBN 0 907563 60 0. 


understanding 
Computer Graphics 
Judy Tatchell 
Les Howarth 


There can be few areas, if any, 
of computer development 
whose application is so 
widespread as computer 
graphics. Yet, perhaps, it is 
because of the advancement in 


Bookshelf 

Patrick Cain settles down a good (?) 

read. 


this area that we overlook or are 
unaware of many of the applica¬ 
tions. As everybody knows, the 
Walt Disney studios used com¬ 
puter graphics extensively in the 
film 'Tron'. Computer graphics 
are used more and more in film 
production, as they are in televi- 
sion, cartoons, painting, 
sculpture and other art forms; 
but their application spreads far 
beyond these. Readers of 
'Understanding Computer 
Graphics' by Judy Tatchell and 
Les Howarth are quickly put in 
the picture about a variety of ap¬ 
plications. 

As with the rest of the books 
in the series the publishers have 
gone to some length to support 
the text with many bright il¬ 
lustrations. Indeed the format 
resembles a comic book with il¬ 
lustrations and text being freely 
mixed and the maxim of one pic¬ 
ture being worth a thousand 
words is well proven. As a result 
many complicated notions are 
expressed in a fashion that is 
equally suitable for younger and 
older readers. The discussion 
throughout the book is non 
technical, being less concerned 
with an analysis of computer 
graphics than with highlighting 
the varied application. By the 
time the reader has gone 
through the 48 pages he will be 
aware of a number of everyday 
uses and the principles behind 
them. 

The book is a worthwhile 
read at a number of levels; it 
should help to answer in part the 
ever recurring question "what 
do computers really do"; it will 
give computer users an ap¬ 
preciation of other computing 
areas and it may serve to whet 
the appetite for further 
knowledge sated only slightly 
by the few program examples at 
the back. 

What the book did for me 
was to quickly draw me a picture 
of a lot of computer applications 
I may have missed altogether 
because I would never have 
been sufficiently curious to 
spend sufficient time to look. 
And for that alone it was a 
valuable read. 

'Understanding Computer 
Graphics' is written by J. Tat- 
chell and L. Howarth. 

ISBN 0 86020 739 0 



Programming with 

Graphics 

Garry Marshall 


"For my money the graphics 
capability of a microcomputer is 
usually its most attractive 
feature" — Garry Marshall. I 
would put my money with Mr 
Marshall as far as the most at¬ 
tractive feature of a microcom¬ 
puter goes. Most people — I 
would guess — are attracted to 
home computing by the 
graphics potential. It would 
follow that a book dedicated to 
graphics programming is likely 
to be of interest to many, 
perhaps too many for the text is 
not specific to any one machine: 
strange, given that "there is 
almost total lack of standardisa¬ 
tion in the way that graphics 
facilities are provided by 
microcomputers". Is then the 
"great advantage over most 
books on this subject of being 
machine independent" an ad¬ 
vantage more to Mr. Marshall 


than the reader? 

A strange contradiction; but 
stop being an old cynic, Cain, 
get inside further and see what 
the book's about. 

Chapters 1 and 2 introduce 
and explain how the three 
graphic display types — block, 
pixel and line graphics — are pro- 
duced and what their re¬ 
quirements on the computer 
system are. Three chapters are 
dedicated to each type of 
display give a general, but easily 
understood, account of resolu¬ 
tion, movement, shapes, 
magnification and reduction, 
lines, curves, squares and 3D 
graphics. A sixth chapter deals 
further with the subject of 3D, 
turtle graphics and speaks on 
the requirements for a graphics 
package. 

I found the read through the 
1 00 or so pages informative and 
enjoyable and a lot of light was 
shed on things I had never 
before really questioned. The 
text was clearly written and 
should offer little problem to the 
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BOOK REVIEWS 


reader. Each chapter was con¬ 
cluded by a summary. The 
author has been aware of the 
mathematical nature of the sub¬ 
ject and has made allowances so 
that seldom is a familiarity with 
maths beyond school level 
necessary. 

Unfortunately, in spite of an 
appendix that lists the graphics 
facilities present on most 
popular home micros, I still feel 
that potential readers might best 
be served by a book aimed at 
their own machine. 

" Programming With 
Graphics'' is published by 
Granada, written by Garry Mar¬ 
shall and costs £ 5.95. 


usborne series 


From Usborne Computer Books, 
a series (there are 12 to date) of, 
"colourful, straightforward and 
easy to understand guides to the 
world of home computing". 
Each of the books, cost £ 1.95, 
is packed from paper cover to 
paper cover with illustrations 
that cleverly explain many, 
otherwise complicated, con¬ 
cepts. 

The series ranges from a 
"Guide to Computers" to 
"Write Your Own Computer 
Program". Here is an in depth 
look at three of the others. 


100 Programs For 
The zx Spectrum, 
lan McLean and 
John Gordon 


There was a time when virtually 
all computer books had titles like 
100 Games For The something 
or other. I wonder what has hap¬ 
pened to them. Has the editor 
decided to keep those ones for 
himself now? 

If he has then thanks for the 
favour! Now that one has slip¬ 
ped through his net it is in¬ 
teresting to look at one of the 
more recent types. Has the 
absence made my hard heart 
any fonder? 

'Personal Computer Weekly' 
said of the tape version of the 
book '100 programs for just 
over £10 means that none of 
the programs are marvellous'. 
This is so. The book price of 
£6.95 represents better value. 
Obviously the programs haven't 
improved any, the economics of 
the above are still as true; but if 
there is an advantage to loading 
programs laboriously from the 
keyboard rather than from tape 
it is that to new users there must 
be some educational spin off in 
seeing how others program. The 
programs are not marvellous — 
true; but they are technically 
sound and may well act as 
building blocks or inspiration for 


other programs. 

So what classification can be 
given to these 100 technically 
sound programs? There are ten 
equal sized sections covering 
games, recreation, business, 
graphics, science, maths and 
school, data handling, home use 
and an introduction to Spec¬ 
trum's facilities. Some I thought 
were particularly worthwhile. 
Bubble and Shell sort are stan¬ 
dards that can be used by 
themselves or as part of other 
programs. Simpson's rule and 
others in the maths section are 
likely to be as much use to most 
new Spectrum users as a degree 
in dishwashing. The home sec¬ 
tion turned up my pet hate, if I 
ever see a program for a 
Christmas Card List it will be too 
soon. 

If your need is for a large 
number of programs the '100 
Programs For The ZX Spectrum' 
should probably do you quite 
nicely. It is certainly an improve¬ 
ment on many earlier books of 
that ilk. The programs are all 
quite short — all suitable for the 
16K — but high on technique 
and application. Aren't long pro¬ 
grams made up after all from 
short ones? Personally I think 
that as programs some are more 
worthwhile than others, but as 
the authors point out, these are 
sample programs to show what 
a home computer can be used 
for. 

As a guide to better program¬ 
ming alone I think '100 Pro¬ 
grams For The ZX Spectrum' is 
good value, with the added 
bonus of some useful programs 
too. 

'100 Programs For The ZX 
Spectrum' is written by lan 
McLean and John Gordon, 
published by Prentice Hall Inter¬ 
national and costs £6.95 

ISBN 0-13-634766-6: 


inside The Chip 
H. Davies 
M. Wharton 


An understanding of a microchip 
is not necessary to use a com¬ 
puter, but I should imagine that 
most programmers have 
wondered from time to time 
what type of magic takes place 
between input and output to ef¬ 
fect this phenomenon which 
takes up so much of our time. 
Some will naturally enough have 
investigated the subject further 
others will probably have 
thought the investigation too in- 
volved and contented 
themselves with a niggling 
curiosity. It is to these people 
that "Inside The Chip" by H. 
Davis and M. Wharton readily 
lends itself. 


Like the other books in the 
series "Inside The Chip" is not 
intended, nor does it attempt, to 
be a text book. As the others do, 
it touches on the main principles 
of its subject without becoming 
entangled in an analysis of the 
practical unit. The book is a 
journey inside the chip, explain¬ 
ing on the way what the chip is, 
how it works and describing 
some of the amazing things it 
can do. The guides on the 
journey are a team of micro sized 
men who draw the readers at¬ 
tention to the different types of 
chips, what each type is used for 
and what many of the jargon 
terms associated with chips 
mean. The analogy works well. 

27 pages on and the reader 
will have been introduced, in a 
simplified way, to the electronic 
theory, discovered how chips 
are designed, how they are 
made and how the different 
types of chips are used. 
Registers, control circuits, ad¬ 
dresses and the 

microprocessor's clock are all 
dealt with in the same way. The 
book is concise, informative and 
is fun to read. Little effort is re¬ 
quired as a result to get this far 
and many of those niggling 
queries ought to be by now 
disappearing or maybe perhaps 
becoming sufficiently in¬ 
teresting to examine closer. 

Part two is less colourful; but 
nonetheless as interesting as it 
comes to terms with slightly 
more involved notions. 'Input 
and Output', inside the ALU, a 
simple logic circuit to build, how 
the ALU does arithmetic, hints 
on building circuits, each is 
handled with the same un¬ 
complicated ease as the earlier 
topics. Certainly not Cambridge 
research level yet, but sufficient 
information within the 48 pages 
to either whet an appetite or 
satisfy a less inquisitive mind. 

Given that you can't read 
every book, some are too time 
consuming, some are mostly ir¬ 
relevant, some are too involved: 
"Inside the Chip" is perhaps one 
you should read. Written by H. 
Davies and M. Wharton "Inside 
the Chip" is a book that is pro¬ 
bably worthy of a glimpse from 
most people. 

ISBN 0 -86020 -729-3 


Machine Code For 
Beginners 

L. watts 

M. Wharton 


I wish every book on machine 
code that I have ever read had 
only 50 pages. That is the 
number in L. Watts' and M. 
Wharton's "Machine Code for 
Beginners" another of the 


Usborne computer book series. 
Too often those others have 
gone at length about Hex 
numbers and assembly 
language and registers and ad¬ 
dresses. This book mentions all 
of these things too; but the 
discussions of each are more 
abridged and that is perhaps 
why it doesn't work as well as 
the others in the series. Machine 
code by its nature may require 
more patient examination and a 
more thoughtful text. Maybe 
those other machine code books 
were lengthier for good reason. 

Each of the other two books I 
have looked at in the series have 
dealt with topics of general in¬ 
terest, their subjects — the 
microchip and computer 
graphics — required a descrip¬ 
tive text not specific analyses 
therefore the picture book ap¬ 
proach was ideal. Machine code 
however is of such complexity 
that any discussions handled as 
above falls far short of an ade¬ 
quate mark. Machine code is for 
doing and the level of discussion 
required to teach someone how 
to do something is far greater 
than that required to merely 
describe a subject. This I feel has 
been overlooked. I should doubt 
if a text that amounts to a mere 
description of machine code is 
sufficient. 

The book moves in easy 
stages through the principles of 
machine code, showing how to 
write simple programs — such 
as adding two numbers — to 
how to load and run a machine 
code programme. Both the Z80 
and the 6502 processors are 
catered for. The analogies used 
to describe the memory sup¬ 
ported by the clever illustrations 
that are the trademark of the 
series are perhaps the most easi¬ 
ly understood I have come 
across. The sections on PEEKing 
and POKEing, translating the 
programs, carry flags, jumping 
and branching are accurate and 
are essential to any discussion 
of this topic. I feel that they are 
just too concise to effectively 
explain its complexities. 

A study of machine code re¬ 
quires more than clever illustra¬ 
tions. Successful books have 
dallied with lengthy descriptions 
of details, giving explanations to 
account for their occurrence and 
reinforced the discussions with 
examples. "Machine Code for 
Beginners" may be a fun book to 
read, its colourful pages may 
help to fill in some background, 
but it does not have the content 
of a successful Machine Code 
reader. 

"Machine Code for Begin¬ 
ners" is written by L. Watts and 
M. Wharton. 

ISBN 0 86020 735 8 
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lac 


kkoafii/ 


Use your TV screen as a 
blackboard with 
this program 
from Wiltshire's 
lan Rodgers 


Ian has produced a neat and 
comprehensive variation on the 
"drawing" program in which 
the screen is inverted and you 
chalk your pictures on it. 

Although not a long program, 
it needs 1 6 K because the whole 
screen is used. 


Notice how all eight direc¬ 
tions are provided plus checking 
for the screen edges all in TWO 
lines — 165,170. 

Instructions are provided in 
the program and it's well worth 
typing in. No more messy chalk 
dust getting up your nose! 


135 FOR A=1 TO 22 
140 PRINT "■MBH 


145 NEXT A 
150 SLOW 
155 LET A=0 


5 

CLS 



J. QkJ 

165 

LET A=A+(A< >63 

AND 

(INKEY*= 

10 

PRINT 

"DO YOU WANT THE INST 

"2" OR INKEY*="3" OR INKEY*="B") 

RUCTIONS? 

(Y OR N)" 


)-<A< >0 AND (INKEY* 

= II ^ II 

OR INKEY 

15 

IF INKEY*="Y" THEN GOTO 

30 

$="4" 

OR INKEY*="5" 

) ) 


20 

IF INKEY*="N" THEN GOTO 

120 

170 

LET B=B+(B< >43 

AND 

(INKEY*= 





"1" OR INKEY*="2" OR INKEY*="7"> 

25 

GOTO 15 


) - (B< 

>0 AND (INKEY* 

= "3" 

OR INKEY 

30 

CLS 



$="4" 

OR INKEY*="6" 

) ) 


35 

PRINT 

"1 TOP LEFT" 


225 

IF INKEY*="0" 

THEN 

LET A*=" 

40 

PRINT 

"2 TOP RIGHT" 


0" 




45 

PRINT 

"3 BOTTOM RIGHT" 


230 

IF INKEY*="Q" 

THEN 

LET A*=" 

50 

PRINT 

"4 BOTTOM LEFT" 


L" 




55 

PRINT 

"5 LEFT" 


235 

IF INKEY*="C" 

THEN 

GOTO 125 

60 

PRINT 

"6 DOWN" 






65 

PRINT 

"7 UP" 


240 

IF A*="0" THEN 

1 GOTO 265 

70 

PRINT 

"8 RIGHT" 


245 

PLOT A,B 



75 

PRINT 

"0 RUBOUT-FOLLOWED 

BY 

250 

UNPLOT A,B 



DIRECTION 

KEY(S)" 


255 

IF INKEY*="Z" 

THEN 

GOTO 285 

80 

PRINT 

"Q TO STOP RUBOUT" 






85 

PRINT 

"C TO START AGAIN" 


260 

GOTO 165 



90 

PRINT 

"Z TO STOP CURSOR 

FLI 

265 

UNPLOT A,B 



CKERING... 

FOLLOWED BY:" 


270 

PLOT A,B 



95 

PRINT 

"S TO STOP " 


275 

IF INKEY*="Z" 

THEN 

GOTO 285 

100 

PRINT 

"R TO CONTINUE" 






105 

PRINT 



280 

GOTO 165 



110 

PRINT 

"ARE YOU READY?" 


285 

IF INKEY*="S" 

THEN 

GOTO 300 

115 

INPUT 

A* 






120 

LET A*="L" 


290 

IF INKEY*="R" 

THEN 

GOTO 165 

125 

CLS 







130 

FAST 



295 

GOTO 285 
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SOFTWARE REVIEWSI 


Great ffG 
Games 

zap-freak Jim Watson looks 
some of the best arcade game 

back at 

!S Of 1984. 

happening at first — you are 
changed into a ghost and in this 
form can explore your surroun¬ 
dings with immunity. To con¬ 
tinue your quest properly you 
have to get back to your body 
and press the character change 
key. 

The game can, and often 
does, take a long time to play 
and so, unusual for this type of 
game, a "Save game" option is 
provided. However there is a 
penalty. If you play for a saved 
game then should you win you 
only get a leasehold to the castle 


1985 


Well hi yah folks! 

First a few words about the 
system I'm using to run these 
proggies on. My Spectrum is 
linked to a Kempston interface 
and a Currah Speech unit — 
How does he run both at once, I 
hear you cry. Well I got a 
threeway cable from Classified 
Product Services Ltd. Shire Hall, 
The Sands, Appleby in 
Westmoreland, Cumbria CA16 
6XN for £12.50 and hey 
presto! A bit messy at the back 
but I'm too busy watching the 
screen to notice. 

To get a good grip I use a 
Sumcom Tac 2 to really give 
them nasties some stick. (Groan 
- Ed.) 

Sabre wulf 48K 

This has GOT to be the program 
of the issue, wow what 
graphics! OK, so its the same 
sort of theme to Atic Atac but 
with 256 locations instead of 
around 1 50 and it's set in a 
jungle instead of a house. 

Some of those beasties are 
really something! I loved the Hip¬ 
pos and the De-orientation Or¬ 
chids really freaked me out, I 
could almost forgive them for 
charging £9.95 for it. 

Joystick options for Kemp¬ 
ston, Interface II or cursor keys 
are provided as well as using the 
keyboard. Keys QWERT control 
left, right, down, up and fight. A 
bit close together and a strange 
combination but fairly easy to 
get used to, although I reckon a 
joystick is a must for this game. 

So what's it all about? You, 
an intrepid explorer, have to 
wander the forest in search of 
the four parts of an amulet 
before escaping from the 
a-mazing jungle. Many other 
items such as a chalice, gems 
and magic rings are littered 
about the place and these are 
collected by passing over them. 

The forest teems with 
wildlife which rush around the 
screen. Frequently other 
members of the animal kingdom 
materialise to add to your pro¬ 
blame. To defend yourself you 
have a sabre, which gives you 
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your nickname "Sabre Man", 
and your most potent enemies 
are the Wulves. 

Sound is used sparingly but 
effectively — I liked the intro 
tune, but it only plays once each 
time you get back to the menu 
screen. 

Scoring is in two forms, the 
standard numerical score and 
also a percentage of the game 
completed. A high score chart is 
not used, only the highest score 
of the session is kept, and no 
name either! This high score is 
initially set at 102275, so it 
takes a few plays to establish 
your own. An option for one 
player or two players playing 
alternately is also provided. 

Animation (or should I say 
animalation ?) is superb. Watch 
how you are thrown across the 
screen when a beastie gets you! 
Not a game for those who give 
up easily. 

So go get it, load up and be 
ready to run, dodge, fight and 
generally have a f rantically great 
time! 

tll (Tornado Low 
Level) 

Nice one Vortex! 

A neat flying game, but not a 
flight simulator I hasten to add, 
where you control a little swing¬ 
wing Tornado fighter plane. You 
see the plan on screen and the 
scenery, land, city and sea, is 
done in a sort of 3D perspective, 
this tends to be a bit "blocky" 
but is nonetheless effective. 

A great effect is the plane's 
shadow which appears relative 



to the plane's height and is your 
main frame of reference when 
estimating your height above 
ground. 

Your mission, Biggies, is to 
destroy targets by flying low 
over them, not low enough = 
failure, too low = disaster! 

I didn't really find that the 
joystick made the game ap¬ 
preciably easier, and the keys 
were easy to use for effective 
control. It's not easy, in fact 
quite frequently I found myself 
going round and round the target 
until I finally got lined up and 
then failed to get low enough in 
time, so I ended going round and 
round again! 

A competent game which 
would be flyers will love, but 
somehow for me it seemed to be 
lacking something. Perhaps if 
you could have shot or bombed 
the targets it would have helped. 

Hypermania I have not got! 

Rapscallion 

A year ago this would have been 
hailed as a masterpiece. Now it 
is only a very good, clever game. 

A multi-screen arcade adven¬ 
ture along the Atic Atac lines, 
the graphics are well done but 
not outstanding. Sound is good 
and animation is effective but 
sometimes a bit jerky. 

Actually it's quite addictive. 
You can get started easily then 
discover the subtleties as you 
progress. I found myself trying 
again and again, perhaps that's 
the secret of an addictive game, 
make it look so easy that you 
KNOW you can do better next 
time. 

The plot is very devious. 
Rapscallion the Rogue is your 
enemy and he's nicked your cas¬ 
tle and left you chained up in the 
dungeon. The good fairy (J. In¬ 
man?) turns you into a bird of 
feathered variety and has given 
you six lives. By sacrificing a life 
you may transform yourself into 
a fly. This is needed if you get 
caught up in the net for instance, 
and changing back also costs a 
life. This is a superb touch. 

Another ingenious idea is 
I that when you die — a frequent 


and not the full deeds! 

As I said, a devious game 
with many facets and I con¬ 
gratulate Bug Byte for the 
thought which has gone into this 
game. Although perhaps not as 
graphically exciting as some 
other games, the many varia¬ 
tions in play and the planning a 
player has to do makes it one 
which will last for many many 
sessions. 

The usual keyboard or selec¬ 
tion of joystick options (in¬ 
cluding one usually forgotten — 
Fuller) is provided, and I found 
that using a joystick helped to 
play this game. 

Highly recommended! 

Jet Set willy 

Manic Miner — The Sequel! 

Whereas most cinema se¬ 
quels are rip offs, this game is as 
good, and in my opinion, better 
than the original. 

For anyone who has been liv¬ 
ing in the Sahara desert for the 
last year as a hermit, Manic 
Miner was written by Matthew 
Smith and was the first of a 
whole new style of game in 
which the player progressed 
through several screens of wierd 
and wonderful creations by 
making carefully timed jumps 
from level to level in order to col¬ 
lect various objects. 

JSW is the same in outline 
and again produced from the 
nightmare mind of Matthew. 

This time however, the scene is 
a mansion and JSW has to col¬ 
lect all the glasses left around 
before he is allowed to go to bed. 

Software Projects ran a com¬ 
petition for the first person to tell 
them how many glasses had to 
be collected but this has now 
been won — so no more calls 
please. For those of you who 
don't want to know, close your 
eyes when reading the next bit 
— there are 83 glasses. 

The game has many more 
rooms to visit, 60 in all, and the 
manic sense of humour runs 
through them all, accompanied 
by a frantic version of "If I were 
a rich man" guaranteed to drive ^ 
you bonkers! ^ 
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The 'ups' are much harder in 
JSW and timing is very critical 
indeed. Personally I found it 
easier to play from the keyboard 
rather than joystick — all the 
usual options for these are in¬ 
cluded. 

I loved the sneaky digs at 
other programs, the set of 
'"Hunchback" type screens for 
instance. Definitely a classic 
that every Spectrum owner who 
enjoys playing games should 
have! 

I hope that Matthew's fertile 
mind gives this theme a rest now 
as I'm sure he can create 
another whole new generation 
of games, given the chance. 

Les Flics — PSS 

More confusion for the 
overheated brainbox! 

PSS tell you the aim of the 
game, to find and pinch the Pur¬ 
ple Puma Diamond by controll¬ 
ing the "Pink character". I seem 
to recall a similar theme in a 
series of films! 

The problem is they don't tell 
you how! 

First you start driving a pink 
motor around a set of streets 
avoiding the police cars, there 
are nine different buildings 
which you can'visit. Once you 
enter one of these buildings then 
you become a large animated 
panther, a-la cartoon. 


There are eight other items to 
collect and use, each has a pur¬ 
pose but you only find out by 
trial and error. Also in these 
buildings are various characters 
like PC Kaolin (disguised as a 
chef) and Inspector Cleudeau. 

The intro is amusing but the 
gameplay is quite serious — 
Peter Sellars would have been 
quite upset not having a banana 
skin to slip on! 

Good graphics, fair sound 
and an enjoyable and challeng¬ 
ing game. I found no appreciable 
advantage by using a joystick, 
only Kempston is provided 
although the keyboard game will 
operate with the cursor mapped 
variety — AGF/Protek etc. 
Awkwardly, they provide two 
recordings, one on each side of 
the tape, for keyboard or Kemp¬ 
ston rather than an option from 
within the program. 

Jack and the 

Beanstalk 

Thor 

Superb cartoon graphics, the old 
Spectrum really can do some im¬ 
pressive things. 

Currah Speech is used quite a 
lot and very effectively in this 
game. Some words need a bit of 
electronic translation, but it is an 
added extra dimension. 

Joystick control is provided 



although I couldn't find a jump 
feature while using it — it's pro¬ 
bably there, but the instructions 
don't give any clues and without 
it the game is near impossible. 
The keybaord layout is very 
good and I preferred to use this 
system. 

Great presentation of the 
story in a scrolling redefined 
character set. 

Colour and sound are used 
well and the action is fast and 
furious, again you have to find 
your way around by experimen¬ 
ting and I found this a little il¬ 
logical. For instance on the first 
screen there is an axe. Now, go¬ 
ing by the story, the axe is used 
at the end to chop down the 
beanstalk so shouldn't be re¬ 
quired just yet. In fact you can¬ 
not successfuly climb the 
beanstalk until you have picked 
it up! Still this is a minor quibble 
about what is an excellent 
game. I also found that move¬ 
ment needed a bit of practice to 
get used to as Jack is very sen¬ 
sitive to the keys and often over¬ 
shot the area I was intending him 
to visit! 

USA users!!! 

A quickie bit of info, you can 
now use all the UK Spectrum 
software on your TS2068N 

How? 

By buying a Spectrum 
Emulator cartridge from the 
Triangle Sinclair Users Group, 
c/o Douglas Dewey, 205 James 
St., Carrboro NC 27510 for 
$60.00. 

Meanwhile I have it on good 
authority that JSW and Manic 
Miner will work if you simply 
load in the code part of the prog, 
and RANDOMISE USR "start". 

"start" is a number which 
can be found by MERGE-ing the 
first bit of the prog, and writing 
down the number which they 
use in the same command. 

Review Preview 

Just to be on the ball, as they 
say, Durrel Software should by 
now have released COMBAT 
LYNX. I saw some screens from 
the pre-production tape and 
freaked out! 

You fly an on screen chopper 
over a terrain which must be the 
most detailed landscape pro¬ 
duced on a Speccy so far. Loads 
of options covering mission, 
weapons etc. (they researched 
the abilities of the Lynx with co¬ 
operation from the makers!) 

I forecast that this will be 
another number one for them 
and look forward to reviewing 
the final version. This batch of 
tapes has been low on the old 
Zap-factor! 


Ratings 

Just a note on my rating system. 
I've said most things worth say¬ 
ing in the review so the ratings 
summarise these and are in 
three sections. 

1. Presentation which covers 
instructions, graphics insert etc. 

2. Zapability which rates the ad¬ 
dictive factor and playability. 

3. Overall which is the final, 
overall assessment. (Up to 5 ★) 


Sabre Wulf 

Ultimate, Play the game 
The Green 
Ashby de La Zouch 
Leics. LE6 5JU 
£9.95 

PRESENTATION 95% 

ZAPABILITY 100% 

OVERALL ★ ★ ★ ★ ★ 

TLL 

Vortex Software 
280 Brooklands Rd. 

Manchester M23 9HD 
£5.95 

PRESENTATION 80% 

ZAPABILITY 82% 

OVERALL ★ ★ ★ ★ 

Rapscallion 
Bug Byte Ltd. 

Mulberry House 
Canning Place 
Liverpool 
£6.95 

PRESENTATION 
ZAPABILITY 
OVERALL 

Jack and the Beanstalk 

Thor (Computer Software) Co. 

Ltd. 

Erskine Ind. Est. 

Liverpool L6 1AP 
£5.95 

PRESENTATION 90% 

ZAPABILITY 96% 

OVERALL ★ ★ ★ ★ ★ 

Jet Set Willy 
Software Projects Ltd. 

Bear Brand Complex 
Allerton Rd. 

Woolton 

Liverpool L25 7SF 
£5.95 

PRESENTATION 92% 

ZAPABILITY 100% 

OVERALL ★ ★ ★ ★ ★ 

Les Flics 
PSS 

452 Stoney Stanton Rd. 
Coventry CV6 5DG 
£6.95 

PRESENTATION 89% 

ZAPABILITY 84% 

OVERALL ★ ★ ★ ★ 


85% 

93% 
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SPECTRUM BUSINESS GRAPHICS AND 
OTHER SOFTWARE FROM McGRAW-HILL 

PROJECTOR 1 

Business Graphics, Forecasting, and Presentation System 

Just enter your data then select the option you want for fast, professional, 
full-colour graphics. You can add headings, notes and captions, and store a 
fantastic 50 or more full-screen illustrations in memory! 

Key points in a bold, modern typeface can be mixed in any order with 
graphics frames, for presentations which will run automatically or on your 
cue. And many other features. 

Data can be stored on cassette tapes or on microdrive. 

£13.95 incl. VAT 

SPECTEXT 

The Spectrum Word Processor 

All the features of a profrssional word processor — INSERT, EDIT, MOVE, 
SEARCH AND REPLACE, SAVE and LOAD FILE, etc. with automatic print 
formatting to any line width, and printing on screen, ZX printer or full-size 
printer through a suitable interface. 

The SPECTEXT suite includes SPECFILE, a filing system for addresses or 
other data, and SPECMERGE, to produce, for example, personalised 
mailings with a standard letter. 

Cassette software, microdrive compatible. 

£13.95 incl. VAT 

PROFILE 2 

Spreadsheet File Handling System 

A filing system, with sophisticated processing facilities. Your screen is a 
moving window to a large spreadsheet on which your file is written. 

Use the processing facilities for calculations and text changes in all or 
selected records. Sort into order, total numeric fields, and much more. 
Save files on cassette tape or on microdrive. 

£13.95 incl. VAT 

THE SPECTRUM GRAPHICS MACHINE 

An Advanced Machine Code Tool Kit 

The secrets of high-speed high-resolution graphics revealed, with a tool kit 
to allow rapid and easy manipulations. 

The tape of ready-made routines for graphics handling provides fast, 
efficient and elegant programs. The 100 page book included gives detailed 
explanations, and complete assembled listing — invaluable techniques and 
routines for simulations, arcade games and educational programming. 

£13.95 incl. VAT 

McGraw-Hill software available from computer shops and bookshops 
everywhere. 


Please send me: 


PROJECTOR 1 

07 084748 7 

£13.95 

SPECTEXT 

07 084713 4 

£13.95 

PROFILE 2 

07 084741 X 

£13.95 

SPECTRUM 



GRAPHICS 



MACHINE 

07 084768 1 

£13.95 

1 enclose cheque/postai order 



Please charge my Access/Visa/American Express/Diners Card 
Card No. 


NAME. 

ADDRESS 


.POSTCODE 

SIGNED.DATE. 


McGraw-Hill Book Company (UK) Limited, 
Shoppenhangers Road, MAIDENHEAD, Berkshire SL6 2QL 
Telephone: Maidenhead (0628) 23431/2 



The Complete Printed Circuit Workshop 


Easy Add-ons for ZX Spectrum &ACE 



17 exciting electronic projects to build and run your 
own micro. 

• LIGHT PEN • WEATHER STATION 

• PICTURE DIGITISER • + OTHER EXCITING & 

• KEY PAD INTERESTING PROJECTS 

• MODEL CONTROLLER 


A newly released book by well known author Owen Bishop, published by Bernard 
Babani, describes in detail 17 projects to build (using low cost materials) to bring 
your micro into the real world. 


The most complex component (the DECODER) is supplied in kit form ready to assemble with all 
components and plated through PCB 


Order ref HB 2000 “EASY ADD-ONS" BOOK + DECODER KIT 

£ 24.00 

Order ref HB 2001 "EASY ADD-ONS" BOOK ONLY 

£ 3.00 

Order ref HB 2002 DECODER KIT ONLY 

£ 22.00 

Order ref HB 2003 DECODER PCB ONLY 

£ 8.00 

Please state computer when ordering 


Micro Interface Kit 

Professionalise your add on projects. Kit comes complete with 
attractive black ram pack style case, pre-etched & drilled double 
sided PCB, 28 way 0.1 pitch connector, 9 way D output plug & 
extender card. Suits Spectrum, ZX81, etc. 

Order ref. HB/2090 £9.50 


ZX81 Hi Resolution Graphics Kit 

Improves screen resolution to 256x176 pixels enabling superior 
graphics to be easily programmed. Plugs directly into ZX81 
ROM socket & is complete with extensive software tape. 

Order ref. HB/2070 £22.00 


ZX/Spectrum Intelligent Joystick l/F 

^Treble your game scores overnight!* 

Suitable for Atari type joysticks. The kit provides an interface to 
enable ALL games programs to be played with joystick control. 
Tell it once & the keys for that game are remembered forever. 

Spectrum Kit & Joystick HB/2061 £27.31 less joystick £20.80 
ZX81 Kit & Joystick HB/2060 £27.31 less joystick £20.80 

Computer Cables & Connectors 

We now offer an extensive range of computer cables & 
connectors including a Spectrum user port extender cable. Send 
for new cable & connector price list. 



Overcomes those interconnection problems! Six inch double ended 
extender & male PCB plug. Also available as single ended with 9" of 
ribbon cable HB/2068 £4.76* 


Prices inclusive of VAT, carriage 60p in U.K. Overseas orders please 
add extra carriage. Newly published full catalogue £1.50 
(Refundable with first order over £10.) Please quote REF. ZX12 



complete P.C.B. workshop 


a division of 

KELAN ENGINEERING Ltd 
Hookstone Park 
Harrogate, N. Yorks 
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Getting a program typed in is often only the 
start of your problems. Ed to the rescue. 



Typing in a program is a useful 
exercise. Apart from the pa¬ 
tience required, techniques 
learned and the end program to 
be used, probably the most 
educational part of it is tracking 
down the bugs introduced by 
yourself or occasionally by our 
publication system. 

In debugging you gain a 
much deeper insight and 
understanding on how the pro¬ 
gram actually works than by 
merely typing it in, but tracking 
down these errors is an art in 
itself and needs some skill. So 
here are some tips to help you in 
your efforts when faced with 
that cryptic error report! 

1 NEXT without FOR 

Look back through the program, 
either the loop has not been set 
up — no related FOR 'letter' = 
Nol TO No2 line, or the letter 
has been re-used as an ordinary 
variable within the loop with a 
LET 'letter' = No. 

2 Variable not found 

This is one of the most common 
errors. Again, the problem may 
not lie in the line where the error 
was detected and reported. If 
there is only one variable, which 
may be one or more letters or a 
string ($) variable, then that is 
the problem. There may be more 
than one variable in the line sec¬ 
tion reported and you will have 
to identify the offending one. In 
a line PRINT AT Y,X;A$ the 
culprit could be Y or X or A$. To 
find out which of them is caus¬ 
ing the problem (it may be more 
than one) type in turn as a direct 
command: 

PRINT Y Enter/Newline 
PRINT X Enter/Newline 
PRINT A$ Enter/Newline 

Note which produces the error 
report. Now look back through 
the program printout for the line 
which sets it up — usually a LET 
or FOR command. Did you leave 
it out? Does the program get 
there "or has a GOTO/GOSUB 
been wrongly addressed? 


3 Subscript wrong 

Connected with DIM A(No) or 
DIM A$(No). If the number in the 
brackets on the line where the 
error is reported is greater than 
the one in the original DIM state¬ 
ment, is not an integer or is less 
than 1, then this report is 
generated. If the subscript — 
number in brackets — is a 
number then check and change, 
however, if it is a variable then 
follow the procedure for tracing 
variables. It has probably ex¬ 
ceeded the limits, look for lines 
with the variable being altered 
with + - *7 : if necessary add 
limiting code. For example: 

IF X >10 THEN LET X = 10 

4 Out of memory 

As well as for programs which 
are too big, it may happen if the 
previous program set RAMtop. 
Before despairing, enter CLEAR 
USR"a"-1 on the Spectrum: on 
the ZX81 SAVE the program, 
turn the machine off and on, 
then reload the program. 


7 RETURN without GOSUB 

Somehow the computer has 
reached a RETURN command 
other than via a GOSUB instruc¬ 
tion. Check a GOTO hasn't been 
entered in place of a GOSUB. 
Check for a missing GOSUB. 

B Integer out of range 

An integer (whole number) 
either as a number of variable is 
too big or small and you are at¬ 
tempting to do something like 
PRINT AT 0,33 - not allowed! 
Check any variables involved as 
per report 2 and trace it back 
through the program looking for 
adjustments to it by + - # / : 
Add limiting code if needed — 
see report 3 

E Out of DATA 

A Spectrum problem. Check the 
number of DATA items match 
the number of READs; usually 
one (or more) has been missed 
out. Attempting to reread a 
DATA list without first using a 
RESTORE command will cause 


this and it can happen on an auto 
start program (saved with a LINE 
number). Good programming 
usually RESTORES to the cor¬ 
rect line number before using 
READ. 


I FOR without NEXT 

See report 1 but this time the 
NEXT is missing! 

Note that the letters I have used 
for examples could by ANY let¬ 
ters not just A$,X,Y etc and de¬ 
pend on the particular choice of 
the programmer. 

This is by no means a com¬ 
prehensive list but I have tried to 
cover many of the most com¬ 
mon error reports. Personally, I 
get almost as much satisfaction 
from debugging as I do from pro¬ 
gramming I do assure you, 
however, that there is absolute¬ 
ly no truth in the rumour that we 
deliberately inject bugs into our 
listings in order to introduce you 
to the dubious delights of 
debugging! 
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SINCLAIR CLINIC 


COMPLETE REPAIR SERVICE 

For advice and help ring or visit us at our Microcomputer centre. 

Contact: JOHN WOOD 

★ HARDWARE 

Spectrum 48K * MONITORS 

Microvitec to Spectrum 

* SOFTWARE 

Prob. the largest selec. in Lancs. * BOOKS 

100 Titles 

★ UPGRADES 

Memory issue 2 and 3 * JOYSTICKS 

Kempston - Sureshot 

★ KEYBOARDS 

DKtronics fitted from £35.00 * MODEMS 

Prism VTX5000 

★ MICRODRIVES 

+ Interface II ★ PRINTERS 

Alphacom 

★ BLANK TAPE 

CIO - Cl5 - C20 * rd 

Digital Tracer 


JUST A PHONE CALL AWAY 



For sales, service and repairs. All postal charges at cost. 

P. V. TUBES __ 

Telephone: 

Dept ZX, 104 Abbey Street, 1 

(0254) 36521 

Accrington, Lancs BB5 1EE. 

(0254) 32611 

Telex: 635562 Griffin for PV 


ACORN — BBC — SANYO — COMMODORE — Authorised Dealers 


Rainbow’s Spectrum Programmable 


Jo ystick Interface 

With optional through port 



This interface allows any Joystick position to 
represent any key or keys on the board without 
leads, hardware or software. All joystick 
positions are programmed simply by 
selecting thejoystick position, pushing 
the desired key(s) on the Spectrum, 
releasing thejoystick, and then 
the key(s). 


It is flexible, allowing diagonal positions to be 
programmed with any keys, also auto tire on 
joystick positions if desired. 

The internal Amplifier boosts the Spectrum’s 
weak sound with a simple connection to the ear 
or mic socket. 


Only 

£24 

Through port £2 extra 

plus i\ p&p 

One Year Guarantee 


With Sound. 


Send Cheque or P. O. to: 

Rainbow Electronics 
(ZX) Glebe House 
Southleigh, Witney 
Oxfordshire 0X8 6XJ 
Tel: Witney (0993) 5432 
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PROGRAMMING TIPS 


Conversion tips 


A guide to ZX81 /spectrum program conversions 

from David Nowotnik. 


The versions of BASIC offered 
by the two ZX computers are 
so similar that many programs 
for one can be used by the 
other. The ZX81 has only two 
commands which are not pre¬ 
sent on the Spectrum, 
SCROLL and UNPLOT, and 
these should cause you few 
problems when converting 
ZX81 programs to the Spec¬ 


trum (see Table 1). 

There are quite a lot of com¬ 
mands and functions on the 
Spectrum which are not 
available on the ZX81. A list of 
these appears in Table 4. The 
stars indicate those commands 
and functions for which there 
is no simple translation to 
ZX81 BASIC. Those for colour 
and sound can be ommitted; 


but you will have to find some 
alternative for the high resolu¬ 
tion and file I/O commands. 

The command PLOT appears 
on both computers, but the ef¬ 
fect is quite different, so 
beware! Another tip: PEEK and 
POKE should be used with cau¬ 
tion. In conversion, addresses 
will almost certainly have to be 
changed. Some of those 


changes appear in the tables. 
A command such as POKE 
USR "a". ... on the Spec¬ 
trum indicates User Defined 
Graphics; ZX81 users don't 
have this facility, so you'll 
have to omit this and use a 
standard character instead. 


ZX81 

Spectrum 

Comments 

SCROLL 

RANDOMISE USR 3582 

If the program uses random numbers, they 


or 

could become rather predictable with the first 


LET t = USR 3582 

option. If so, use the second, using a variable (in this 
case t) which is otherwise not used. 

PLOT Y,X 

PRINT AT 21 - Y/2,X/2; 

Print the appropriate quarter square graphics 
character. 

UNPLOT Y,X 

PRINT AT 21 - Y/2,X/2; 

Print a space, or the appropriate quarter square 
graphics character. 

Table 1 ZX81 to Spectrum conversions. 



Spectrum 

ZX81 

Comments 

BIN 

eg LET y = BIN 
10010101 

LET y = (decimal no.) 

Conversion to decimal: 

10010101 =149 

128 64 32 16 8 4 2 1 

Add these numbers together when 
a 1 appears at the appropriate 
position in binary. 

BIN allows the represen¬ 
tation of a number in 
binary. On the ZX81 use the 
decimal equivalent, but 
beware; BIN is often 
used with User Defined 

Graphics, which are not 
available on the ZX81. 

READ/DATA 
eg READ x,y 

DATA 50,60 

LET 

LET X = 50 

LET Y = 60 

READ and DATA are 
used to store a lot of 
information in a program. Use 

LET instead. 

DEF FN and FN 
eg DEF a(x) = SQR x 

LET t = FN a(i) 

LET X$ = "SQR X" 

LET X = 1 

LET T= VAL X$ 

The defined function can 
appear in a string. Use 
the keyword for built-in 
functions (eg SQR). The 
equivalent of FN may need 2 
lines, as shown. 

PLOT 

no equivalent 


SCREEN$ 

eg LET a = SCREEN$ x,y LET A = PEEK(PEEK 1 6396 Used in interactive games 

-l- 256* PEEK 16397 + 1 + Y + 33 *X) to detect characters in the 

display file. Note — this 
formula only works when a 

RAM pack is fitted. 

Table 2 Spectrum to ZX81 conversions. 
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ZX81 

1 FRAMES 
POKE 16436,255 
POKE 16437,255 

LET T = (65535 - PEEK 
1 6436 - 256 * PEEK 1 6437) 
/50 


2 Line number zero 
POKE 16510,0 


Spectrum Comments 

Both computers have a counter 

POKE 23672,0:POKE 23673,0 which accurately varies by 50 

every second. In the example, 
use the first line to start the 
'clock'. The variable T will 
have the time in seconds after 
the start. The counter can 
only be used for 10 minutes. 


LET t = (PEEK 23672 + 256* 
PEEK 23673)750 

For times greater than 10 
minutes, you can use byte 
23674 as well. 


POKE 23756,0 
(As the start of BASIC can 
move, eg with microdrives) 
use with caution. 


3RAMTOP 

POKE 1 6388,X- 256*INT CLEAR x 
(X/256) 

POKE 1.6389,.INT (X/256) 

Table 3 General interconversion hints. 


Converts the first line of a 
program to line number zero, 
which cannot be edited, and 
so is protected. 


Creates a safe area at the 
top of RAM starting at address 
x, for storing data, machine 
code etc. 


DCC p runiviM i mi in 

BORDER * INK * BIN 

BRIGHT * INVERSE FN 

CAT * MERGE * IN 

CIRCLE * MOVE * OVER. 

CLOSE * OPEN * POINT 

DATA OUT * SCREENS 

DEFFN PAPER * VAL$ 

DRAW * READ 

ERASE * RESTORE 

FLASH * VERIFY 

Table 4 Spectrum functions not available on the ZX81. 


System variables conversion Table. 


Variable 


BREG 

CDFLAG 

CH ADD 

COORDS 

COORDS (Byte 2) 

DEST 

DF CC 

D FILE 

DF SZ 

E LINE 

ERR NR 

EPPC 

ERR SP 

FLAGS 

FLAGX 

FRAMES 


ZX81/ 

T/S1000 

16414 

16443 

16406 

16438 

16439 
16402 
16398 
16396 
16418 
16404 

16384 
16294 
16386 

16385 
16429 
16436 


Spectrum/ 

TS2068 

23655 
No Equivalent 
23645 

23677 

23678 
23629 
23684 

No Equivalent 

23659 

23641 

23610 
23625 
23613 

23611 
23665 
23672 


LAST K 

MARGIN 

MEM 

MEMBOTT 

MODE 

NXTLIN 

OLDPCC 

PPC 

PRBUFF 

PR CC 

RAMTOP 

SEED 

SPSN 

S POSN (Byte 2) 

STKBOT 

STKEND 

STOP 

STRLEN 

T-ADDR 

VARS 

VERSN 

X PTR 


16421 

16424 
16415 
16477 

16390 

16425 
16427 

16391 
16444 

16440 
16388 
16434 

16441 

16442 
16410 
16412 
16419 
16430 
16432 
16400 
16393 
16408 


23560 
No Equivalent 
23656 
23698 
23617 
23637 
23662 
23621 
23296 
23680 
23730 
23670 

23688 

23689 
23651 
23653 
23660 
23666 
23668 
23627 

No Equivalent 
23647 
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ZX COMPUTING 


Lineage: 40p per word. F\ 1 mUmm 

Semi display: £9.00 per single column centimetre. Ring 
for information on series bookings/discounts. 


All advertisements in this section must be prepaid. 
Advertisements are accepted subject to the terms and conditions 
printed on the advertisement rate card (available on request). 



01 - 437 0699 

Send your requirements to: 
JANE EDMUNDS 
ASP Ltd., 1 Golden Square, 
London W1 


SOFTWARE GAMES 


CURRENT SPECTRUM PROGRAMS 

Tradewind (£5 Cassette, £9.50 Microdrive) 

Buy a ship, provisions and cargoes to trade between the harbours of the 
Coral Islands. Make a fortune if the weather and Pirates letyou livelong 
enough to master seamanship and economics. A strategy/adventure 
game with graphics for 48K. 

Jersey Quest (£5 Cassette, £9.50 Microdrive) 

Jersey Quest (£5 Cassette, £9.50 Microdrive) 

Following an accident, you are stranded in the labyrinth of time and 
must find your own way back to the Present with the aid of Persons and 
objects from Jersey Folklore. H text-only adventure for 48K in machine 
code (Quill) 

Morse Tutor (£4 Cassette, £8.50 Microdrive) 

4-19 words/minute, variable spacing, variable number of groups of 
random letters, numbers or mixed random sentences, own message, 
single characters (including punctuation), variable Pitch, FEEDBACK 
via screen, Printer or SPEECH (Phonetic alphabet via Currah u-Speech 
on 48K version only), and repeat facility. 16K and 48K versions on one 
cassette, 48K only on Microdrive cartridge. 

Prices exclude VAT, but include postage. 


W D Software, Hilltop, St. Mary, Jersey, C.l. 
Tel (0534) 81392 



NITE OWL 

SPECTRUM SOFTWARE — presents 2 great games! 

WORLD CUP ’86 (48K) £3.50 

A complete simulation of the World Cup, including qualifying stages, 
full tables and results. Pick your own England squad and guide them 
through to the Finals in Mexico and win the famous trophy. It’s not so 
easy! 

STRATEGY 8 (16/48K) £3.50 

A great new strategy board game for 2 players. Chess players and 
logical thinkers will love it. 

Or why not join the 

NITE OWL TAPE EXCHANGE CLUB? 

• Once only Membership Fee — £3.00 

• Over 200 top-selling titles (many more to be added shortly) 

• Free program of your choice upon joining 

• Exchange as many programs as you like at £1 per tape 

Cheques/POs to: 

NITE OWL 

6 Hampton Road, Blackpool FY4 1JB 


‘SPECTRUM SYNTHESISER” - 

Metronome, drum sounds, rolling 
chords and piano options. Play the 
guitar - for beginners. “Reading 
Music” - learning from basics 
with keyboard practice. All 48K 
Spectrum. £5.00 each. Scott 
Mossie, No. 11 Bungalow, Firlands, 
Burghfield Common, Berks. 

FOR THE MOST 
COST EFFECTIVE 
ADVERTISING 

RING 

01 - 437 0699 


SOFTWARE 

APPLICATIONS 


Spectrum 48K 

MAKE HOME VIDEOS 

on ordinary CIO cassettes, 

WITH YOUR OWN TUNES! 

POST THEM TO FRIENDS who 

have 48K Spectrum. Full anima¬ 
tion & editing of every sequence 
including tunes . . . you get it 
RIGHT. Order Cassette ‘MCA’, £7 
inc. Also Morse-Code reading 
progs for Spectrum & ZX81-1K. 

SAE for details. 
PINEHURST DATA STUDIOS, 
69 Pinehurst Park, West Moors, 
WIMBORNE, Dorset BH22 0BP. 


SOFTWARE 

APPLICATIONS 


Pools Prediction 

Made easy on 48K Spectrum. 
Outputs Best Draws, Homes and 
Aways. Features Analytical Draw 
Finder which allows program to 
learn from it’s own mistakes 
however small. 

No fiddly database required. 
Prints team form comparison 
graphs. Analyses and graphs 
results every week. Takes full 
account of “Cup” Matches. 
Promotion/relegation menu. 

134 Dividends won by writer so 
far (“This is the best and most 
scientific of any program I have 
seen” — Mr. R. A. P. Secretary, 
Orpington Computer Club). 
(“Once again thank you for one of 
the best investments I have 
made” — Mr. D. L. B. Feltham). 


HORSE RACE 
Horse Race Predictor 

Very successful and easy to use 
predictor for Flat Racing. No 
knowledge of racing required. 
Self Teaching program is never 
out of date. Free permutation 
calculator with all programs. 
Ask for: 

British Pools at £8.95 
Australian Pools at £8.95 
Flat Racing at £11.95 


TO FILL THIS 
SPACE RING 
01 - 437 0699 


Rombest, Dept. ZX., 

9 Hawkstone Avenue, 
Newport, Shropshire 
TF10 7SE. Tel: (0952) 813318 
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UTILITIES 


SOFTWARE EDUCATIONAL 


SERVICES 


QL UTILITIES 

4 programs on microdrive for 
Sinclair QL to prevent DIRectory 
overflowing the screen, provide 
single key LOADing or DELETion of 
files, repeat FORMATing of cart¬ 
ridges and back-up copying of 
whole or part of the cartridge. £10 
from: 

W D SOFTWARE 

Hill Top, St Mary, Jersey, C.l. 
TEL: 0534 81392 


48K SPECTRUM 

3000 BAUD 

Simply pre-fix any of the cassette 
commands with a #, program or 
direct command, and let your 
Spectrum do the rest. Included is 
a double speed header reader. 
Editing is facilitated by a short 
Beep on any syntax errors in 
addition to the flashing ? supp¬ 
lied on cassette with instructions. 

Send £4.50 incl. P&P to: 
David Roberts. 41 Baring Road, 
London SE12. 


FOR SALE 


Replica, loud firing 
Colt .45 Automatic, as used 
by U.S. Army, ideal stage 
prop with ammo £5.25, 
carriage 50p. 

Snub nose Police Special 
with silencer and ammo 
£4.70. Carriage 50p. 

Colt .45 as used by U.S. 
Police Department. Ideal 
stage prop with ammo. 
£3.50, carriage 40p. 




MERRY 
CHRISTMAS 
AND A HAPPY NEW 
YEAR TO ALL OUR 
READERS. 

FOR ADVICE ON 
HOW TO REACH 
SINCLAIR 
ENTHUSIASTS 
IN 1985 WITH YOUR 
PRODUCTS 

RING 

01 - 437 0699 



SOFTWARE FOR ZX 
SPECTRUM 

Strategy, simulation, scientific e.g. 


DESERTWAR.£4.25 

MARKOFF.£3.95 


SAE FOR LIST 
34 Clairville Gardens, 
London W7 3HZ. 


REPAIRS 


Ideal for video film making. Mail order 
only. Send cheques or PO to: 

Razzamattazz, 80 Selhurst New Rd., 
London SE25 


UNUSED ZX81 16K Ram printer. 
Professional keyboard. Software. 
Books for sale. C. Bruce, 23 
Campana Road, SW6. 01 -736 
1838. 


SINCLAIR SERVICE CENTRE 

We have the spares for all repairs to: 
Spectrum, ZX81, printer and RAM 
pack. You pay £10 plus parts and return 
postage. All units repaired to original 
standard using genuine Sinclairspares 
by our H.N.. qualified staff. Also 
available, Spectrum memory update 
16K-48K by post £28.50 inclusive. 
Quantum, 33 City Arcade, Coventry or 
phone Coventry (0203) 24632 


MODEM 1000 also adaptor ZX81 
16K only used one month £80 ono. 
Evenings 0392 34198. 


WANTED 


SECOND HAND SPECTRUM 
GAMES wanted - originals only 
(with inserts, etc.) Disliked/Over- 
zapped/dissappointing games - 
we’ll buy them! Send list for offer 
by return! G. Inglis, 37 Cockburn 
Street, Edinburgh EH1 IBP. 


U.S.A. needs Spectrum software 
now! New hardware developments 
open up untapped market! 
Enormous profit potential! TCP, 
Box 2168, N.Y. 10185 U.S.A. 


SPECTRUM REPAIRS 

£16.95 inclusive of labour, parts, p&p 
etc. ZX81 for £11. Fast reliable service. 
(Av. repair 24 hrs) by qualified engin¬ 
eers. Send computer only to: 

HS COMPUTER SERVICES 
2 The Orchard, Warton, Preston, Lancs 
PR4 1BE. Tel: 0772 632686 or 634897 


ZX81 & SPECTRUM REPAIRS 
ADD ON SPECIALIST 
MOST COMPUTER COMPONENTS 
SOME SPECTRUM REPAIRS £15 

• 24 hour turnaround or While-You-Wait 

• Keyboard with spacebar — £46.00 

• Open 9am to 5pm Mon-Sat 

SEND FOR FREE ESTIMATE 
(ENC. £1.60 P&P) 

MANCOMP LTD. (ZX) 

3 rintworks Lane, Levenshulme 
Manchester M19 3JP. 

Tel: 061-224 1888 


ALARMS 


BURGLAR ALARM Equipment 
Please visit our 2,000 sq. ft. 
showrooms or write or phone for 
your free catalogue. CWAS Ltd., 
100 Rooley Avenue, Bradford BD6 
1 DB. Telephone: (0274) 731532. 


LIBRARIES 


LOOK! Any program for any micro 
at 20% discount. Also the only tape 
exchange club specialising in 
today’s TOP 20. (Spectrum, Com¬ 
modore). Membership free. Write, 
stating micro to: Ham Software 
Library (CT), Ham Lane, Elstead, 
Surrey GU8 6HQ. We’ve got the lot. 





% KILSOFT % 

Educational Revision/Tutorial 
Programs 48K Spectrum 
GEC/CSE Biology, Physics, 
Chemistry, Geog, Maths and 
French. For Home & School Use. 
Only £4.95 each. Be well prepar¬ 
ed. We also have programs from 
£2.50. For fullest details write 
today. (Astronomy — Now only 
£6.95) 

32 Brierlyn Ave., Birchencliffe, 
Huddersfield. Tel: (0484) 31491 


V 7 ^ GOOD IDEAS j= a 

are welcome at = = = 
V/ GRIFFIN SOFTWARE = = 

The leading educational software suppliers 

If you think you have an exceptional 
educational program (basic or machine code) 
for any of the most popular home computers, 
we would like to hear from you. 

Contact: Roger Blake 

Griffin Software, Ealing Road, 

Wembley, Middlesex, HAO 1HJ. 

Tel: 01-997 3344 

Fisons pic Scientific Equipment Division 


NEW SOFTWARE for 48K Spec¬ 
trum. Roadsafety for 5 years + 
£2.95. General knowledge family 
quiz £2.95. SLR Photography for 
beginners £2.95. Special offer - all 
three programs just £7.50. Free gift 
with all orders, p&p inclusive. 
Order direct from Astral Com¬ 
puting, 179 Cornish Rd., Chipping 
Norton, Oxon. 



DATA DUPLICATION 
MG. Copies (ZX), Burntwood, 
Walsall, Staffs WS7 0ES. 

Data duplication, quality cas¬ 
settes, printing, flexible delivery 
with competitive prices and fast 
turn around. Prices and samples 
on request. 0543-480887 or 
05436-75375 (24 hrs) 


COURSES 


PRACTICAL COMPUTING 

A series of 1 day courses for 
beginners; programming; 
business applications. £25 per 
day (lunch included), with quali¬ 
fied tuition. Details from: 

COMPUTER WORKSHOP 
32 Sydenham Road, SE26 5QF. 
Phone: 788 9080 


ACCESSORIES 


SPECTRUM 

RGB 

OUTPUT J 


Impossible? No. Our RGB OUTPUT module Is the 

answer to your prayers. 

+ True TTL level outputs plus comp syncs 

* Can be used with any RGB/TTL monitor 

* No modifications or internal connections 

* Simply plugs into expansion port 

+ No separate power supply required 

Price C29.95 * 50p P&P or SAE for details-also 
--.many ZX & Spectrum ^addons & parts 

-adopt electronic/- 20 Starling 

Close, Buckhurst HilLEssex. IG9 5TN 


Tidy units made in 3 styles and colour 
to suit all computers and their 
hardware. At £23.99 inc p&p and VAT 
Send for details to: 

(Established: 

H/O 12 The Vineries, Endfield, Middx, EN1 3DQ 1870) 



SPECTRUM ZX81 

OVERHEATING? NOISY? 
KEYBOARD RUNS HOT? 
Problems solved with PRadaptor, 
no soldering, no dismantling, just 
plugs in place. Please state 
model, £8.95 plus 75p p&p. PR 
adaptor plus reset switch (allows 
system reset) £10.95 plus 75p 
p&p. ZX supply repair service 
£5.95 inclusive. Cheques & PO’s 
to: PR Electronics, 14 Bretby 
Close, Doncaster DN4 6EL. 24 
hour answerphone 0302 530545/ 
0302 539747. German stockists: 
ERC Services, Heinrichstrasse 
93, 4000 Dusseldorf, W. Germany 


LIBRARIES 


FREE Games Tapes Loan when 
you join our library. Send for details 
to ‘Cygnet’ Software, 412 Fulbridge 
Road, Warrington, Peterborough. 


SPECTRUM-STICK 


Clip-on mechanical joy stick. 
Operates cursor key directly. 
Needs no interface. Leaves rear 
port free. Ideal for all flight simu¬ 
lation and cursor key pro¬ 
grammes. For ZX Spectrum 16 
and 48K. Recent retail price was 
£9.95, now only £5.95 plus 75p 
P&P. Cheques/POs to: 

Grant Design Ltd., 5 Charing 
Cross, Norwich, Norfolk NR2 
4AX. Barclaycard/Access Hotline 
0603 617642 


CAMBRIDGE 
COMPUTER DESKS 

Variety of models in solid wood 
or laminate from £35.00. Quo¬ 
tations given for custom buiit. 
SAE for product information. 

53 Long Lane, Willingham, 
Cambs CB4 5LD 
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SOFTWARE 
SELF ANALYSIS 


BOOKS AND 
PUBLICATIONS 


AUCTION 


REALISE YOUR FULL POTENTIAL 

UFE-LINE 

~ 1 SELF ANALYSIS 
•" jjp CAREER COUNSELLOR 

sr ~~ . ^ for any spectrum computer' 

— —... , -— - (CBM64 and BBC coming soon) 

Understand yourself and others using this brilliant new programme! 
LIFE-LINE will reveal: 

• YOUR TRUE CHARACTER 
•THE CHARACTER YOU TRY TO PROJECT 
•YOUR SELF-IMAGE 
LIFE-LINE can help you: 

•CHOOSE THE RIGHT CAREER 
•ACHIEVE MORE 
•UNDERSTAND OTHERS 
•IMPROVE YOUR RELATIONSHIPS 

LIFE-LINE is simple to use, amazingly accurate, and comes complete 
with an instruction manual written by St. John A, R. Young B.A. (Psych.). 
LIFE-LINE is designed for use in the home, school or college - 
anywhere that people matter. 

Price £14.95 inclusive of VAT and Postage. 

All enquiries SAE please bm 

Barclay Access orders accepted by telephone ■■■■ C^_3 

WILLIAM Quartey Down House Cholderton 
STUART Nr. Salisbury Wiltshire SP4 ODZ 
SYSTEMS Led Tel 098 064 235 


SOFTWARE 


BINGO! Turn your Spectrum 16/ 
48K into a professional bingo 
machine. Programme complete 
with 1000 bingo tickets. £11.50 
inc. p&p. Ideal Christmas family 
game, or fund raiser. Whizkid 
Software, 18 Grange Drive, Melton 
Mowbury LEI 3 1 EY. 


MICRO ARTS 

MAGAZINE & SOFTWARE 

A new independent forum for the 
arts and computers. The 
magazine covers micro art, music 
and related areas. The software 
forms a catalogue of artwork for 
home micros. 

Issue One: “Language” — What is 
computer art? Language as virus, 
micro music, graphics, etc. 

Issue Two: (Sex issue) AV. NOV. 
— order now. Spectrum & BBC 
software available through maga¬ 
zine. 

PRICE 90p PER ISSUE 
MICRO ARTS (ZX), PO Box 587 
_ London SW4 9PH _ 


SOFTWARE 


COMPUTER SOFTWARE: 
Business and Games for most 
Computers 

Commodore 64, Vic 20, BBC, 
Atari, Dragon, Spectrum, MZ700, 
ZX81. 

New Releases for CBM 64, 
Spectrum, BBC, Atari, Dragon, 
Spectrum, MZ700, ZX81. 

New releases for CBM 64 Spec¬ 
trum, BBC. Every 2 weeks — just 
send S.A.E. and we send you a 
new list every 2 weeks. 

Altai CIO data cassettes 40p 
each. 5 Cl5 data cassettes £2.40 
5y 4 ” floppy discs D/sided — DL 
density. £2.30 each or 5 for £10. 
Send to: M. J. Seaward, St. Olaf’s 
Road, Stratton, Bude, Cornwall 
EX23 9AF. Tel: (0288) 4179 


TO FILL THIS SPACE, PHONE 
JASON ON 01 - 437 0699 


MICRO COMPUTER 
AUCTIONS 

Regular monthly auctions for all micro 
hard & software. 

Send for entry form or next catalogue 
to: 

MICRO COMPUTER AUCTIONS (GC), 
59 Grays Inn Road, London WC1X 8TL 

Tel: 01-242 0012 (24 hours) 



AD INDEX 


AGF HARDWARE.126, 127 

ARGUS PRESS S/W.38, 39, 43, IBC 

AVALON.54 

BELLTECH.50 

BUFFER MICRO.34 

COMMODORE.6, 7 

CAMBELL SYSTEMS. 138 

CHEETAH MKTG. 3 , 23 

DATAPAN.149 

D. K. TRONICS. 68, 69, OBC 

DOMARK.46 

DURRELLS/W.14, 15 

EAST LONDON ROBOTICS.! 51 

ELECTRIC S/W.99 

FINSBURY S/W.110 

GAMES TO LEARN BY.74 

HILL MacGIBBON.11 

HORNBY S/W. 54 

ICS.54 

INTERFACE.114 

KANE MAY.000 

KELAN ENG.155 


MCGRAW HILL BOOKS.155 

MEOW MICROS.24 

MICROSPHERE. 115 

NATIONAL S/W. 99 

PICTURESQUE. 140 

P. U. TUBES. 157 

RAINBOW ELEC. 157 

ROMANTIC ROBOT. 99 

RAM ELEC. 2 

ROTRONICS. 35 

SHIVA. 34 

SOFTWARE FARM.18 

STATACOM. 141 

SOFTEACH. 131 

SOFTWARE SUPERMARKET.28 

TECHNOLOGY RESEARCH.119 

TASMAN S/W.106 

SMT. 122 

TROJAN MICROS..!!!!!!!!!! 149 

UNIVERSITY S/W. 149 

WIZARD S/W. 99 


















































































































Now available for SPECTRUM (£7.95) From Boots and all leading retailers 


Up Up and Away 


STARCADE 


Argus Press 
SoftwareGroup 


COMMODORE, ATARI, BBC 
(£8.95 each) 

On Hisr for COM MOHORF AT ART 


MW 


produced by 

ARGUS PRESS SOFTWARE 
No 1 Golden Square, London W1R 3AB 
Telephone: 01 437 0626 




Awesome 


m its conception 


Brilliant 


in its depiction 


Dynamic 


in its execution 


COMMODORE, ATARI, BBC/ELECTRON (£8.95 each) 

On disc for COMMODORE, ATARI, BBC/ELECTRON (£10.95 each) 


The only sources of protection at your disposal are quick wits and fast reflexes. 
The only reward is to survive against monsters of unbelievable ferocity and 
cunning, and to avoid hazards more perilous and deadly than any you might find 
on a trip through the outer universe. This is the real world, populated by the 
creatures of our own inner universe, where nature is red in tooth and claw. Brace 
yourself now, and come with Starcade into the still water and deceptive calm of 
the SAVAGE POND. 


The world you are about to enter bears no resemblance to any arena you ever 
encountered before. Weapons are of no avail in this small habitat. 
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